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This is a new volume of original essays on the metaphysics of quantum mechanics. The essays address questions such as: What
fundamental metaphysics is best motivated by quantum mechanics? What is the ontological status of the wave function? Does quantum
mechanics support the existence of any other fundamental entities, e.g. particles? What is the nature of the fundamental space (or spacetime manifold) of quantum mechanics? What is the relationship between the fundamental ontology of quantum mechanics and ordinary,
macroscopic objects like tables, chairs, and persons? This collection includes a comprehensive introduction with a history of quantum
mechanics and the debate over its metaphysical interpretation focusing especially on the main realist alternatives.
Quantum physics explores the behavior of matter and energy at the molecular, atomic, nuclear, and even smaller levels. Idiot's Guides:
Quantum Physics makes this very complex topic easy to understand. It skips the complicated math and dives right into all the concepts,
paradoxes, thought experiments, and implications that make quantum mechacs so fascinating to armchair science buffs. Topics covered
include: - Quantum vs. classical physics - A look at the smallest known particles - How the tiniest particles behave both as particles and
waves - The famous double-slit experiment - Quantum wave function - The Heisenberg Uncertainty Principle - How particles can be in
multiple places at once - Quantum entanglement - The Schrodinger's cat thought experiment - Competing interpretations of quantum physics
- The Copenhagen interpretation and need for an observer - The role of consciousness in quantum theory - The Many Worlds interpretation
and parallel universes - Building a quantum computer - Quantum gravity and the search for a theory of everything
What does realism about the quantum state imply? What follows when quantum theory is applied without restriction, if need be, to the whole
universe? These are the questions which an illustrious team of philosophers and physicists debate in this volume. All the contributors are
agreed on realism, and on the need, or the aspiration, for a theory that unites micro- and macroworlds, at least in principle. But the further
claim argued by some is that if you allow the Schrödinger equation unrestricted application, supposing the quantum state to be something
physically real, then this universe is one of countlessly many others, constantly branching in time, all of which are real. The result is the many
worlds theory, also known as the Everett interpretation of quantum mechanics. The contrary claim sees this picture of many worlds as in no
sense inherent in quantum mechanics, even when the latter is allowed unrestricted scope and even given that the quantum state itself is
something physically real. For this picture of branching worlds fails to make physical sense, let alone common sense, even on its own terms.
The status of these worlds, what they are made of, is never adequately explained. Ordinary ideas about time and identity over time become
hopelessly compromised. The concept of probability itself is brought into question. This picture of many branching worlds is inchoate, it is a
vision, an error. There are realist alternatives to many worlds, some even that preserve the Schrödinger equation unchanged. Twenty
specially written essays, accompanied by commentaries and discussions, examine these claims and counterclaims in depth. They focus first
on the question of ontology, the existence of worlds (Part 1 and 2), second on the interpretation of probability (Parts 3 and 4), and third on
alternatives or additions to many worlds (Parts 5 and 6). The introduction offers a helpful guide to the arguments for the Everett interpretation,
particularly as they have been formulated in the last two decades.
Presents a guide to the basics of quantum mechanics and measurement.
In Process and Reality and other works, Alfred North Whitehead struggled to come to terms with the impact the new science of quantum
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mechanics would have on metaphysics. This ambitious book is the first extended analysis of the intricate relationships between relativity
theory, quantum mechanics, and Whitehead's cosmology. Michael Epperson illuminates the intersection of science and philosophy in
Whitehead's work-and details Whitehead's attempts to fashion an ontology coherent with quantum anomalies. Including a nonspecialist
introduction to quantum mechanics, Epperson adds an essential new dimension to our understanding of Whitehead-and of the constantly
enriching encounter between science and philosophy in our century.
This edited volume explores the philosophical implications of quantum mechanics. It features papers from venues of the International
Ontology Congress (IOC) up to 2016. IOC is a worldwide platform for dialogue and reflection on the interactions between science and
philosophy. The collection features philosophers as well as physicists, including David Albert, Harvey Brown, Jeffrey Bub, Otávio Bueno,
James Cushing, Steven French, Victor Gomez-Pin, Carl Hoefer, Simon Kochen, Peter Lewis, Tim Maudlin, Peter Mittlestatedt, Roland
Omnès, Juha Saatsi, Albert Solé, David Wallace, and Anton Zeilinger. Since the early days of quantum mechanics, philosophers have
studied the subject with growing technical skill and fruitfulness. Their efforts have unveiled intellectual bridges between physics and
philosophy. These connections have helped fuel the contemporary debate about the scope and limits of realism and understanding in the
interpretation of physical theories and scientific theories in general. The philosophical analysis of quantum mechanics is now one of the most
sophisticated and productive areas in contemporary philosophy, as the papers in this collection illustrate.
Metaphysicians should pay attention to quantum mechanics. Why? Not because it provides definitive answers to many metaphysical
questions-the theory itself is remarkably silent on the nature of the physical world, and the various interpretations of the theory on offer
present conflicting ontological pictures. Rather, quantum mechanics is essential to the metaphysician because it reshapes standard
metaphysical debates and opens up unforeseen new metaphysical possibilities. Even if quantum mechanics provides few clear answers,
there are good reasons to think that any adequate understanding of the quantum world will result in a radical reshaping of our classical worldview in some way or other. Whatever the world is like at the atomic scale, it is almost certainly not the swarm of particles pushed around by
forces that is often presupposed. This book guides readers through the theory of quantum mechanics and its implications for metaphysics in
a clear and accessible way. The theory and its various interpretations are presented with a minimum of technicality. The consequences of
these interpretations for metaphysical debates concerning realism, indeterminacy, causation, determinism, holism, and individuality (among
other topics) are explored in detail, stressing the novel form that the debates take given the empirical facts in the quantum domain. While
quantum mechanics may not deliver unconditional pronouncements on these issues, the range of possibilities consistent with our knowledge
of the empirical world is relatively small-and each possibility is metaphysically revisionary in some way. This book will appeal to researchers,
students, and anybody else interested in how science informs our world-view.
A bold and all-embracing exploration of the nature and progress of knowledge from one of today's great thinkers. Throughout history,
mankind has struggled to understand life's mysteries, from the mundane to the seemingly miraculous. In this important new book, David
Deutsch, an award-winning pioneer in the field of quantum computation, argues that explanations have a fundamental place in the universe.
They have unlimited scope and power to cause change, and the quest to improve them is the basic regulating principle not only of science
but of all successful human endeavor. This stream of ever improving explanations has infinite reach, according to Deutsch: we are subject
only to the laws of physics, and they impose no upper boundary to what we can eventually understand, control, and achieve. In his previous
book, The Fabric of Reality, Deutsch describe the four deepest strands of existing knowledge-the theories of evolution, quantum physics,
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knowledge, and computation-arguing jointly they reveal a unified fabric of reality. In this new book, he applies that worldview to a wide range
of issues and unsolved problems, from creativity and free will to the origin and future of the human species. Filled with startling new
conclusions about human choice, optimism, scientific explanation, and the evolution of culture, The Beginning of Infinity is a groundbreaking
book that will become a classic of its kind.

"Provides (an)...accurate portrait of the essence of the disputes, both epistemological and technical, that characterize
contemporary inquiry. This book will profit any reader-physicist, mathematician, philosopher, or civilian-who wants a
comprehensive and intelligible survey of this pesky episode in fundamental physical theory."-CHOICE "I have no hesitation in
recommending this book to anyone interested in the history, philosophy or sociology of science, and it is worth adding to the library
shelf on quantum theory."-PHYSICS WORLD
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.
Few revolutions in science have been more far-reaching--but less understood--than the quantum revolution in physics. Everyday
experience cannot prepare us for the sub-atomic world, where quantum effects become all-important. Here, particles can look like
waves, and vice versa; electrons seem to lose their identity and instead take on a shifting, unpredictable appearance that depends
on how they are being observed; and a single photon may sometimes behave as if it could be in two places at once. In the world of
quantum mechanics, uncertainty and ambiguity become not just unavoidable, but essential ingredients of science--a development
so disturbing that to Einstein "it was as if God were playing dice with the universe." And there is no one better able to explain the
quantum revolution as it approaches the century mark than David Lindley. He brings the quantum revolution full circle, showing
how the familiar and trustworthy reality of the world around us is actually a consequence of the ineffable uncertainty of the
subatomic quantum world--the world we can't see.
David Bohm is one of the foremost scientific thinkers of today and one of the most distinguished scientists of his generation. His
challenge to the conventional understanding of quantum theory has led scientists to reexamine what it is they are going and his
ideas have been an inspiration across a wide range of disciplines. Quantum Implications is a collection of original contributions by
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many of the world' s leading scholars and is dedicated to David Bohm, his work and the issues raised by his ideas. The
contributors range across physics, philosophy, biology, art, psychology, and include some of the most distinguished scientists of
the day. There is an excellent introduction by the editors, putting Bohm's work in context and setting right some of the
misconceptions that have persisted about the work of David Bohm
This advanced undergraduate-level text presents the quantum theory in terms of qualitative and imaginative concepts, followed by
specific applications worked out in mathematical detail.
The Emergent Multiverse presents a striking new account of the 'many worlds' approach to quantum theory. The point of science,
it is generally accepted, is to tell us how the world works and what it is like. But quantum theory seems to fail to do this: taken
literally as a theory of the world, it seems to make crazy claims: particles are in two places at once; cats are alive and dead at the
same time. So physicists and philosophers have often been led either to give up on the idea that quantum theory describes reality,
or to modify or augment the theory. The Everett interpretation of quantum mechanics takes the apparent craziness seriously, and
asks, 'what would it be like if particles really were in two places at once, if cats really were alive and dead at the same time'? The
answer, it turns out, is that if the world were like that—if it were as quantum theory claims—it would be a world that, at the
macroscopic level, was constantly branching into copies—hence the more sensationalist name for the Everett interpretation, the
'many worlds theory'. But really, the interpretation is not sensationalist at all: it simply takes quantum theory seriously, literally, as a
description of the world. Once dismissed as absurd, it is now accepted by many physicists as the best way to make coherent
sense of quantum theory. David Wallace offers a clear and up-to-date survey of work on the Everett interpretation in physics and
in philosophy of science, and at the same time provides a self-contained and thoroughly modern account of it—an account which is
accessible to readers who have previously studied quantum theory at undergraduate level, and which will shape the future
direction of research by leading experts in the field.
The untold story of the heretical thinkers who dared to question the nature of our quantum universe Every physicist agrees
quantum mechanics is among humanity's finest scientific achievements. But ask what it means, and the result will be a brawl. For
a century, most physicists have followed Niels Bohr's Copenhagen interpretation and dismissed questions about the reality
underlying quantum physics as meaningless. A mishmash of solipsism and poor reasoning, Copenhagen endured, as Bohr's
students vigorously protected his legacy, and the physics community favored practical experiments over philosophical arguments.
As a result, questioning the status quo long meant professional ruin. And yet, from the 1920s to today, physicists like John Bell,
David Bohm, and Hugh Everett persisted in seeking the true meaning of quantum mechanics. What Is Real? is the gripping story
of this battle of ideas and the courageous scientists who dared to stand up for truth.
Here the philosopher and physicist David Z Albert argues, among other things, that the difference between past and future can be
understood as a mechanical phenomenon of nature and that quantum mechanics makes it impossible to present the entirety of
what can be said about the world as a narrative of “befores” and “afters.”
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"Meticulously researched and unapologetically romantic, How the Hippies Saved Physics makes the history of science fun again."
—Science In the 1970s, an eccentric group of physicists in Berkeley, California, banded together to explore the wilder side of
science. Dubbing themselves the "Fundamental Fysiks Group," they pursued an audacious, speculative approach to physics,
studying quantum entanglement in terms of Eastern mysticism and psychic mind reading. As David Kaiser reveals, these unlikely
heroes spun modern physics in a new direction, forcing mainstream physicists to pay attention to the strange but exciting
underpinnings of quantum theory.
An extraordinary and challenging synthesis of ideas uniting Quantum Theory, and the theories of Computation, Knowledge and
Evolution, Deutsch's extraordinary book explores the deep connections between these strands which reveal the fabric of realityin
which human actions and ideas play essential roles.
Combining physics and philosophy, this is a uniquely interdisciplinary examination of quantum information science. Suitable as
both a discussion of the conceptual and philosophical problems of this field and a comprehensive stand-alone introduction, this
book will benefit both experienced and new researchers in quantum information and the philosophy of physics.
Build an intuitive understanding of the principles behindquantum mechanics through practical construction and replication
oforiginal experiments With easy-to-acquire, low-cost materials and basic knowledge ofalgebra and trigonometry, Exploring
Quantum Physics throughHands-on Projects takes readers step by step through theprocess of re-creating scientific experiments
that played anessential role in the creation and development of quantummechanics. Presented in near chronological order—from
discoveries ofthe early twentieth century to new material onentanglement—this book includes question- andexperiment-filled
chapters on: Light as a Wave Light as Particles Atoms and Radioactivity The Principle of Quantum Physics Wave/Particle Duality
The Uncertainty Principle Schrödinger (and his Zombie Cat) Entanglement From simple measurements of Planck's constant to
testingviolations of Bell's inequalities using entangled photons,Exploring Quantum Physics through Hands-on Projects not
onlyimmerses readers in the process of quantum mechanics, it providesinsight into the history of the field—how the theories
anddiscoveries apply to our world not only today, but alsotomorrow. By immersing readers in groundbreaking experiments that can
beperformed at home, school, or in the lab, this first-ever, hands-onbook successfully demystifies the world of quantum physics for
allwho seek to explore it—from science enthusiasts and undergradphysics students to practicing physicists and engineers.
A sophisticated and original introduction to the philosophy of quantum mechanics from one of the world’s leading philosophers of
physics In this book, Tim Maudlin, one of the world’s leading philosophers of physics, offers a sophisticated, original introduction
to the philosophy of quantum mechanics. The briefest, clearest, and most refined account of his influential approach to the subject,
the book will be invaluable to all students of philosophy and physics. Quantum mechanics holds a unique place in the history of
physics. It has produced the most accurate predictions of any scientific theory, but, more astonishing, there has never been any
agreement about what the theory implies about physical reality. Maudlin argues that the very term “quantum theory” is a
misnomer. A proper physical theory should clearly describe what is there and what it does—yet standard textbooks present
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quantum mechanics as a predictive recipe in search of a physical theory. In contrast, Maudlin explores three proper theories that
recover the quantum predictions: the indeterministic wavefunction collapse theory of Ghirardi, Rimini, and Weber; the deterministic
particle theory of deBroglie and Bohm; and the conceptually challenging Many Worlds theory of Everett. Each offers a radically
different proposal for the nature of physical reality, but Maudlin shows that none of them are what they are generally taken to be.
Very Short Introductions: Brilliant, Sharp, Inspiring Philosophy of physics is concerned with the deepest theories of modern physics
- notably quantum theory, our theories of space, time and symmetry, and thermal physics - and their strange, even bizarre
conceptual implications. A deeper understanding of these theories helps both physics, through pointing the way to new theories
and new applications, and philosophy, through seeing how our worldview has to change in the light of what we learn from physics.
This Very Short Introduction explores the core topics in philosophy of physics through three key themes. The first - the nature of
space, time, and motion - begins by considering the philosophical puzzles that led Isaac Newton to propose the existence of
absolute space, and then discusses how those puzzles change - but do not disappear - in the context of the revolutions in our
understanding of space and time that came first from special, and then from general, relativity. The second - the emergence of
irreversible behavior in statistical mechanics - considers how the microscopic laws of physics, which know of no distinction
between past and future, can be compatible with the melting of ice, the cooling of coffee, the passing of youth, and all the other
ways in which the large-scale world distinguishes past from future. The last section discusses quantum theory - the foundation of
most of modern physics, yet mysterious to this day. It explains just why quantum theory is so difficult to make sense of, how we
might nonetheless attempt to do it, and why the question has been highly relevant to the development of physics, and continues to
be so. 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.
David Bohm was one of the foremost scientific thinkers and philosophers of our time. Although deeply influenced by Einstein, he
was also, more unusually for a scientist, inspired by mysticism. Indeed, in the 1970s and 1980s he made contact with both J.
Krishnamurti and the Dalai Lama whose teachings helped shape his work. In both science and philosophy, Bohm's main concern
was with understanding the nature of reality in general and of consciousness in particular. In this classic work he develops a theory
of quantum physics which treats the totality of existence as an unbroken whole. Writing clearly and without technical jargon, he
makes complex ideas accessible to anyone interested in the nature of reality.
From the bestselling author of The Theoretical Minimum, a DIY introduction to the math and science of quantum physics First he
taught you classical mechanics. Now, physicist Leonard Susskind has teamed up with data engineer Art Friedman to present the
theory and associated mathematics of the strange world of quantum mechanics. In this follow-up to The Theoretical Minimum,
Susskind and Friedman provide a lively introduction to this famously difficult field, which attempts to understand the behavior of
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sub-atomic objects through mathematical abstractions. Unlike other popularizations that shy away from quantum mechanics’
weirdness, Quantum Mechanics embraces the utter strangeness of quantum logic. The authors offer crystal-clear explanations of
the principles of quantum states, uncertainty and time dependence, entanglement, and particle and wave states, among other
topics, and each chapter includes exercises to ensure mastery of each area. Like The Theoretical Minimum, this volume runs
parallel to Susskind’s eponymous Stanford University-hosted continuing education course. An approachable yet rigorous
introduction to a famously difficult topic, Quantum Mechanics provides a tool kit for amateur scientists to learn physics at their own
pace.
This lively account of the foundations of quantum mechanics is at once elementary and deeply challenging. It is an introduction
accessible to anyone with high school mathematics and, at the same time, a rigorous discussion of the most important recent
advances in our understanding of quantum physics, a number of them made by the author himself.
First-ever comprehensive introduction to the major new subject of quantum computing and quantum information.
These lecture notes present a concise and introductory, yet as far as possible coherent, view of the main formalizations of
quantum mechanics and of quantum field theories, their interrelations and their theoretical foundations. The “standard”
formulation of quantum mechanics (involving the Hilbert space of pure states, self-adjoint operators as physical observables, and
the probabilistic interpretation given by the Born rule) on one hand, and the path integral and functional integral representations of
probabilities amplitudes on the other, are the standard tools used in most applications of quantum theory in physics and chemistry.
Yet, other mathematical representations of quantum mechanics sometimes allow better comprehension and justification of
quantum theory. This text focuses on two of such representations: the algebraic formulation of quantum mechanics and the
“quantum logic” approach. Last but not least, some emphasis will also be put on understanding the relation between quantum
physics and special relativity through their common roots - causality, locality and reversibility, as well as on the relation between
quantum theory, information theory, correlations and measurements, and quantum gravity. Quantum mechanics is probably the
most successful physical theory ever proposed and despite huge experimental and technical progresses in over almost a century,
it has never been seriously challenged by experiments. In addition, quantum information science ha s become an important and
very active field in recent decades, further enriching the many facets of quantum physics. Yet, there is a strong revival of the
discussions about the principles of quantum mechanics and its seemingly paradoxical aspects: sometimes the theory is portrayed
as the unchallenged and dominant paradigm of modern physical sciences and technologies while sometimes it is considered a still
mysterious and poorly understood theory, waiting for a revolution. This volume, addressing graduate students and seasoned
researchers alike, aims to contribute to the reconciliation of these two facets of quantum mechanics.
Why is quantum theory so difficult to understand? In this book, written for both undergraduate and graduate students of chemistry
and physics, the author looks at the continuing debate about the meaning of quantum theory. The historical development of the
theory is traced from the turn of the century through to the 1930s, and the famous debate between Niels Bohr and Albert Einstein.
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The book examines in detail the arguments that quantum theory is incomplete, as made by Einstein, Boris Podolsky, and Nathan
Rosen; the development of Bell's theorem; and crucial experimental tests performed in the early 1980s. Alternative interpretations
-- pilot waves, quantum gravity, consciousness, and many worlds -- are described in the closing chapter. This is an ideal text for
advanced undergraduate and graduate students of chemistry and physics, and for academic scientists not involved in mainstream
quantum theory.
Quantum mechanics, which describes the behavior of subatomic particles, seems to challenge common sense. Waves behave like
particles; particles behave like waves. You can tell where a particle is, but not how fast it is moving--or vice versa. An electron
faced with two tiny holes will travel through both at the same time, rather than one or the other. And then there is the enigma of
creation ex nihilo, in which small particles appear with their so-called antiparticles, only to disappear the next instant in a tiny puff
of energy. Since its inception, physicists and philosophers have struggled to work out the meaning of quantum mechanics. Some,
like Niels Bohr, have responded to quantum mechanics' mysteries by replacing notions of position and velocity with probabilities.
Others, like Einstein and Penrose, have disagreed and think that the entire puzzle reflects not a fundamental principle of nature
but our own ignorance of basic scientific processes. Sneaking a Look at God's Cards offers the general reader a deep and real
understanding of the problems inherent to the interpretation of quantum mechanics, from its inception to the present. The book
presents a balanced overview of current debates and explores how the theory of quantum mechanics plays itself out in the real
world. Written from the perspective of a leading European physicist, it looks extensively at ideas from both sides of the Atlantic and
also considers what philosophers have contributed to the scientific discussion of this field. Sneaking a Look at God's Cards sets
out what we know about the endlessly fascinating quantum world, how we came to this understanding, where we disagree, and
where we are heading in our quest to comprehend the seemingly incomprehensible.
Bestselling author and acclaimed physicist Lawrence Krauss offers a paradigm-shifting view of how everything that exists came to
be in the first place. “Where did the universe come from? What was there before it? What will the future bring? And finally, why is
there something rather than nothing?” One of the few prominent scientists today to have crossed the chasm between science and
popular culture, Krauss describes the staggeringly beautiful experimental observations and mind-bending new theories that
demonstrate not only can something arise from nothing, something will always arise from nothing. With a new preface about the
significance of the discovery of the Higgs particle, A Universe from Nothing uses Krauss’s characteristic wry humor and
wonderfully clear explanations to take us back to the beginning of the beginning, presenting the most recent evidence for how our
universe evolved—and the implications for how it’s going to end. Provocative, challenging, and delightfully readable, this is a gamechanging look at the most basic underpinning of existence and a powerful antidote to outmoded philosophical, religious, and
scientific thinking.
Most people have heard about quantum physics and its remarkable, well-nigh bizarre claims. And most people would assume that
quantum reality describes a world quite different from ours. In this book, David A. Grandy shows that one can find quantum
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puzzles, or variations thereof, in the backyard of everyday experience. What disappears in transferring quantum theory to the
everyday is the theory's mathematical formalism, but that need not imply a loss of analytic rigor. If quantum reality is truly as
elemental and ubiquitous as many thinkers suggest, then alternative or complementary perspectives ought to be possible, and
with the proliferation of such perspectives, a more fully rounded understanding of quantum reality -- and everyday reality -- might
emerge. Everyday Quantum Reality is a step in that direction.
This text shows that insights in quantum physics can be obtained by exploring the mathematical structure of quantum mechanics.
It presents the theory of Hermitean operators and Hilbert spaces, providing the framework for transformation theory, and using th
Quantum mechanics is the key to modern physics and chemistry, yet it is notoriously difficult to understand. This book is designed to
overcome that obstacle. Clear and concise, it provides an easily readable introduction intended for science undergraduates with no previous
knowledge of quantum theory, leading them through to the advanced topics usually encountered at the final year level.Although the subject
matter is standard, novel techniques have been employed that considerably simplify the technical presentation. The authors use their
extensive experience of teaching and popularizing science to explain the many difficult, abstract points of the subject in easily
comprehensible language. Helpful examples and thorough sets of exercises are also given to enable students to master the subject.
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.
Quantum Mechanics and ExperienceHarvard University PressQuantum Mechanics and ExperienceHarvard University Press
The author argues that quantum theory admits a plurality of interpretations, each aiding further understanding of the theory, but also
advocating specifically the Copenhagen Variant of the Modal Interpretation. That variant is applied to topics like the Einstein-Podolsky-Rosen
paradox and the problem of 'identical' particles.
This book is an attempt to get to the bottom of an acute and perennial tension between our best scientific pictures of the fundamental physical
structure of the world and our everyday empirical experience of it. The trouble is about the direction of time. The situation (very briefly) is that
it is a consequence of almost every one of those fundamental scientific pictures--and that it is at the same time radically at odds with our
common sense--that whatever can happen can just as naturally happen backwards. Albert provides an unprecedentedly clear, lively, and
systematic new account--in the context of a Newtonian-Mechanical picture of the world--of the ultimate origins of the statistical regularities we
see around us, of the temporal irreversibility of the Second Law of Thermodynamics, of the asymmetries in our epistemic access to the past
and the future, and of our conviction that by acting now we can affect the future but not the past. Then, in the final section of the book, he
generalizes the Newtonian picture to the quantum-mechanical case and (most interestingly) suggests a very deep potential connection
between the problem of the direction of time and the quantum-mechanical measurement problem. The book aims to be both an original
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contribution to the present scientific and philosophical understanding of these matters at the most advanced level, and something in the
nature of an elementary textbook on the subject accessible to interested high-school students. Table of Contents: Preface 1. Time-Reversal
Invariance 2. Thermodynamics 3. Statistical Mechanics 4. The Reversibility Objections and the Past-Hypothesis 5. The Scope of
Thermodynamics 6. The Asymmetries of Knowledge and Intervention 7. Quantum Mechanics Appendix: Gedankenexperiments with Heat
Engines Index Reviews of this book: The foundations of statistical mechanisms are often presented in physics textbooks in a rather obscure
and confused way. By challenging common ways of thinking about this subject, Time and Chance can do quite a lot to improve this situation.
--Jean Bricmont, Science Albert is perfecting a style of foundational analysis that is uniquely his own...It has a surgical precision...and it is
ruthless with pretensions. The foundations of thermodynamics is a topic that has accumulated a good deal of dead wood; this is a fire that will
burn and burn. --Simon W. Saunders, Oxford University As usual with Albert's work, the exposition is brisk and to the point, and exceptionally
clear...The book will be an extremely valuable contribution to the literature on the subject of philosophical issues in thermodynamics and
statistical mechanics, a literature which has been thin on the ground but is now growing as it deserves to. --Lawrence Sklar, University of
Michigan
We are often told that quantum phenomena demand radical revisions of our scientific world view and that no physical theory describing well
defined objects, such as particles described by their positions, evolving in a well defined way, let alone deterministically, can account for such
phenomena. The great majority of physicists continue to subscribe to this view, despite the fact that just such a deterministic theory,
accounting for all of the phe nomena of nonrelativistic quantum mechanics, was proposed by David Bohm more than four decades ago and
has arguably been around almost since the inception of quantum mechanics itself. Our purpose in asking colleagues to write the essays for
this volume has not been to produce a Festschrift in honor of David Bohm (worthy an undertaking as that would have been) or to gather
together a collection of papers simply stating uncritically Bohm's views on quantum mechanics. The central theme around which the essays
in this volume are arranged is David Bohm's version of quantum mechanics. It has by now become fairly standard practice to refer to his
theory as Bohmian mechanics and to the larger conceptual framework within which this is located as the causal quantum theory program.
While it is true that one can have reservations about the appropriateness of these specific labels, both do elicit distinc tive images
characteristic of the key concepts of these approaches and such terminology does serve effectively to contrast this class of theories with
more standard formulations of quantum theory.
"Physicists have grappled with quantum theory for over a century. They have learned to wring precise answers from the theory's governing
equations, and no experiment to date has found compelling evidence to contradict it. Even so, the conceptual apparatus remains stubbornly,
famously bizarre. Physicists have tackled these conceptual uncertainties while navigating still larger ones: the rise of fascism, cataclysmic
world wars and a new nuclear age, an unsteady Cold War stand-off and its unexpected end. Quantum Legacies introduces readers to
physics' still-unfolding quest by treating iconic moments of discovery and debate among well-known figures like Albert Einstein, Erwin
Schrödinger, and Stephen Hawking, and many others whose contributions have indelibly shaped our understanding of nature"-This bestselling textbook teaches students how to do quantum mechanics and provides an insightful discussion of what it actually means.
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