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First Published in 1994. Routledge is an imprint of Taylor & Francis, an informa company.
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 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
Emergent quantum mechanics explores the possibility of an ontology for quantum mechanics. The resurgence of interest in "deeperlevel" theories for quantum phenomena challenges the standard, textbook interpretation. The book presents expert views that
critically evaluate the significance—for 21st century physics—of ontological quantum mechanics, an approach that David Bohm
helped pioneer. The possibility of a deterministic quantum theory was first introduced with the original de Broglie-Bohm theory,
which has also been developed as Bohmian mechanics. The wide range of perspectives that were contributed to this book on the
occasion of David Bohm’s centennial celebration provide ample evidence for the physical consistency of ontological quantum
mechanics. The book addresses deeper-level questions such as the following: Is reality intrinsically random or fundamentally
interconnected? Is the universe local or nonlocal? Might a radically new conception of reality include a form of quantum causality or
quantum ontology? What is the role of the experimenter agent? As the book demonstrates, the advancement of ‘quantum
ontology’—as a scientific concept—marks a clear break with classical reality. The search for quantum reality entails unconventional
causal structures and non-classical ontology, which can be fully consistent with the known record of quantum observations in the
laboratory.
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.
Letters to Jeffrey Bub, 1966-1969
The Quantum World
Wholeness and the Implicate Order
The Quantum Theory of Motion
Thought as a System
Quantum Mechanics, A Half Century Later
Why does one theory "succeed" while another, possibly clearer interpretation, fails? By exploring two observationally equivalent
yet conceptually incompatible views of quantum mechanics, James T. Cushing shows how historical contingency can be crucial
to determining a theory's construction and its position among competing views. Since the late 1920s, the theory formulated by
Niels Bohr and his colleagues at Copenhagen has been the dominant interpretation of quantum mechanics. Yet an alternative
interpretation, rooted in the work of Louis de Broglie in the early 1920s and reformulated and extended by David Bohm in the
1950s, equally well explains the observational data. Through a detailed historical and sociological study of the physicists who
developed different theories of quantum mechanics, the debates within and between opposing camps, and the receptions given
to each theory, Cushing shows that despite the preeminence of the Copenhagen view, the Bohm interpretation cannot be ignored.
Cushing contends that the Copenhagen interpretation became widely accepted not because it is a better explanation of
subatomic phenomena than is Bohm's, but because it happened to appear first. Focusing on the philosophical, social, and cultural
forces that shaped one of the most important developments in modern physics, this provocative book examines the role that
timing can play in the establishment of theory and explanation.
Nature appears to be composed of two completely different kinds of things: rocklike things and idealike things. The first is
epitomized by an enduring rock, the second by a fleeting thought. A rock can be experienced by many of us together, while a
thought seems to belong to one of us alone. Thoughts and rocks are intertwined in the unfolding of nature, as Michelangelo's
David so eloquently attests. Yet is it possible to under stand rationally how two completely different kinds of things can interact
with each other? Logic says no, and history confirms that verdict. To form a rational comprehension of the interplay between the
matterlike and mind like parts of nature these two components ought to be understood as aspects of some single primal stuff.
But what is the nature of a primal stuff that can have mind and matter as two of its aspects? An answer to this age-old question
has now been forced upon us. Physi cists, probing ever deeper into the nature of matter, found that they were forced to bring
into their theory the human observers and their thoughts. Moreover, the mathematical structure of the theory combines in a
marvelous way the features of nature that go with the concepts of mind and matter. Although it is possible, in the face of this
linkage, to try to maintain the tra ditionallogical nonrelatedness of these two aspects of nature, that endeavor leads to great
puzzles and mysteries.
Bohmian Mechanics was formulated in 1952 by David Bohm as a complete theory of quantum phenomena based on a particle
picture. It was promoted some decades later by John S. Bell, who, intrigued by the manifestly nonlocal structure of the theory,
was led to his famous Bell's inequalities. Experimental tests of the inequalities verified that nature is indeed nonlocal. Bohmian
mechanics has since then prospered as the straightforward completion of quantum mechanics. This book provides a systematic
introduction to Bohmian mechanics and to the mathematical abstractions of quantum mechanics, which range from the selfPage 1/5
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adjointness of the Schrödinger operator to scattering theory. It explains how the quantum formalism emerges when Boltzmann's
ideas about statistical mechanics are applied to Bohmian mechanics. The book is self-contained, mathematically rigorous and an
ideal starting point for a fundamental approach to quantum mechanics. It will appeal to students and newcomers to the field, as
well as to established scientists seeking a clear exposition of the theory.
Subjects include formalism and its interpretation, analysis of simple systems, symmetries and invariance, methods of
approximation, elements of relativistic quantum mechanics, much more. "Strongly recommended." -- "American Journal of
Physics."
David Bohm: Causality and Chance, Letters to Three Women
The Unfinished Quest for the Meaning of Quantum Physics
The Tibetan Book of the Undivided Universe
Causality and Chance in Modern Physics
Quantum Theory
Bohmian Mechanics and Quantum Theory: An Appraisal

This book tells the fascinating story of the people and events behind the turbulent changes in attitudes to quantum
theory in the second half of the 20th century. The huge success of quantum mechanics as a predictive theory has
been accompanied, from the very beginning, by doubts and controversy about its foundations and interpretation. This
book looks in detail at how research on foundations evolved after WWII, when it was revived, until the mid 1990s,
when most of this research merged into the technological promise of quantum information. It is the story of the
quantum dissidents, the scientists who brought this subject from the margins of physics into its mainstream. It is also
a history of concepts, experiments, and techniques, and of the relationships between physics and the world at large,
touching on themes such as the Cold War, McCarthyism, Zhdanovism, and the unrest of the late 1960s.
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.
Recounts the life of the physicist, psychologist, and philosopher David Bohm, including his friendship with J. Robert
Oppenheimer and his protest against Senator Joseph McCarthy, and explains his landmark scientific discoveries and
his work with Eastern philosophy.
The articles collected in this volume were written for a Colloquium on Fifty Years of Quantum Mechanics which was
held at the University Louis Pasteur of Strasbourg on May 2-4, 1974, in commemoration of the original work by De
Broglie in 1924. It is our hope that this volume will convey to the reader the idea that quantum mechanics, besides
being a fundamental tool for scien tific workers today, is also a source of a number of questions and thoughts about
the interpretation of the foundation of quantum mechanics itself. This gives rise to problems of a philosophical and
logical character and has repercussions on other domains such as the theory of gravitation. Besides the papers
presented at the Colloquium, an article has been included by D. Bohm and B. Hiley. This compensates, perhaps, for
the article of S. Kochen, whose manuscript unfortunately did not reach us in time for inclusion in ~his volume. A few
months after this Colloquium we learned of the death of Professor Jauch, who had taken a lively and crucial part in its
discussions. We have been extremely saddened by the news of his death, and would like to express our long standing
indebtedness to him as a physicist.
The Physics and Mathematics of Quantum Theory
An Ontological Interpretation of Quantum Theory
Mind, Matter, and Quantum Mechanics
The Life and Times of David Bohm
David Bohm
Papers of a Colloquium on Fifty Years of Quantum Mechanics, Held at the University Louis Pasteur, Strasbourg, May
2–4, 1974
There are few scientists of the twentieth century whose life's work has created more excitement and controversy than that of physicist David Bohm (1917-1992).
For the first time in a single volume, The Essential David Bohm offers a comprehensive overview of Bohm's original works from a non-technical perspective.
Including three chapters of previously unpublished material, and a forward by the Dalai Lama, each reading has been selected to highlight some aspect of the
implicate order process, and to provide an introduction to one of the most provocative thinkers of our time.
Creativity is fundamental to human experience. In On Creativity David Bohm, the world-renowned scientist, investigates the phenomenon from all sides: not only
the creativity of invention and of imagination but also that of perception and of discovery. This is a remarkable and life-affirming book by one of the most farsighted thinkers of modern times.
First published in 1995. Routledge is an imprint of Taylor & Francis, an informa company.
David Bohm is a physicist with a broad range of other interests including religion, philosophy, education, art, and linguistics. This book surveys Bohm's physical
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theories including the quantum potential theory and the implicate order or holomovement theory.
What Is Real?
From Quantum Theory to Quantum Information
Bohmian Mechanics
Unfolding Meaning
Seven Decades of Controversy in Quantum Physics
David Bohm's Quantum Philosophy of Wholeness in the Light of Buddhist Metaphysics

In this classic, David Bohm was the first to offer us his causal interpretation of the quantum
theory. Causality and Chance in Modern Physics continues to make possible further insight into
the meaning of the quantum theory and to suggest ways of extending the theory into new
directions.
reprinted in the British trade journal Physics World in 1990, three separate and 5 lengthy
replies from establishment physicists were printed in subsequent issues. For outsiders,
especially scientists who rely on physicist's theories in their own fields, this situation is
disquieting. Moreover, many recall their introduction to quantum mechanics as a startling, if
not shocking, experience. A molecular biologist related how he had started in theoretical
physics but, after hearing the ideology of quantum mechanics, marched straight to the Reg
istrar's office and switched fields. A colleague recalled how her undergraduate chemistry
professor religiously entertained queries from the class - until one day he began with the
words: "No questions will be permitted on today's lecture." The topic, of course, was quantum
mechanics. My father, an organic chemist at a Midwestern university, also had to give that
dreaded annual lecture. Around age 16, I picked up a little book he used to prepare and was
perplexed by the author's tone, which seemed apologetic to the point of pleading. It was my
first brush with the quantum theory. 6 Eventually, I went to graduate school in physics. By then
I had acquired an historical bent, which developed out of an episode in my freshman year in
college. To relieve the tedium of the introductory physics course, I set out to understand
Einstein's theory of relativity (the so-called Special Theory of 1905, not the later and more
difficult General Theory of 1915). This went badly at first.
A fascinating account of the development of quantum theory and emergence of quantum information
theory.
Most textbooks explain quantum mechanics as a story where each step follows naturally from the
one preceding it. However, the development of quantum mechanics was exactly the opposite. It was
a zigzag route, full of personal disputes where scientists were forced to abandon wellestablished classical concepts and to explore new and imaginative pathways. Some of the explored
routes were successful in providing new mathematical formalisms capable of predicting
experiments at the atomic scale. However, even such successful routes were painful enough, so
that relevant scientists like Albert Einstein and Erwin Schrödinger decided not to support them.
In this book, the authors demonstrate the huge practical utility of another of these routes in
explaining quantum phenomena in many different research fields. Bohmian mechanics, the
formulation of the quantum theory pioneered by Louis de Broglie and David Bohm, offers an
alternative mathematical formulation of quantum phenomena in terms of quantum trajectories.
Novel computational tools to explore physical scenarios that are currently computationally
inaccessible, such as many-particle solutions of the Schrödinger equation, can be developed from
it.
From Nanoscale Systems to Cosmology
Fragmentation and Wholeness
Philosophical Debates on Quantum Physics
An Overview from Modern Perspectives
David Bohm's Critique of Modern Physics
Einstein, Bohr and the Quantum Dilemma
An exploration of the interconnections and resonances between the later quantum philosophy of interdependent wholeness proposed by
David Bohm and the metaphysical perspectives of Tibetan Bon and Buddhist traditions. In particular Bohm's later vision of the necessity of a
quantum vision of wholeness within which fragmented organic 'subunits' embodying limited consciousness have a relative independence at
the same time as being connected to the whole, is shown to be spectacularly resonant with Buddhist Yogacara (Consciousness-Only) and
Bon and Buddhist Dzogchen metaphysical perspectives.
First published in 1987. Routledge is an imprint of Taylor & Francis, an informa company.
An explanation of how quantum processes may be visualised without ambiguity, in terms of a simple physical model.
In the letters contained in this book, David Bohm argues that the dominant formal, mathematical approach in physics is seriously flawed. In
the 1950s and 60s, Bohm took a direction unheard of for a professor of theoretical physics: while still researching in physics, working among
others with Yakir Aharanov and later Jeffrey Bub, he also spent time studying “metaphysics”—such as Hegel’s dialectics and Indian
panpsychism. 50 years on, questions raised about the direction and philosophical assumptions of theoretical physics show that Bohm’s
arguments still have contemporary relevance.
Historical Contingency and the Copenhagen Hegemony
New Physics and New Religion
The Essential David Bohm
The Undivided Universe
A Weekend of Dialogue with David Bohm
Infinite Potential
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
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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.
In this classic work Bohm, writing clearly and without technical jargon, develops a theory of quantum physics which treats the totality of existence
as an unbroken whole.
Infinite Potential is the first biography of David Bohm—brilliant physicist, explorer of consciousness, student of Oppenheimer, friend to Einstein,
and enemy of the House Committee on Un-American Activities. Although he battled bouts of crippling depression, Bohm proved to be one of the
twentieth century's most original thinkers, influencing the fields of physics, philosophy, psychology, language, and education. In this compelling
narrative, David Peat explains Bohm's life and landmark scientific work, including his famous ”hidden variables” causal interpretation of quantum
mechanics, which created a storm of controversy, yet may well be the only theory that describes the true nature of reality.
The letters transcribed in this book were written by physicist David Bohm to three close female acquaintances in the period 1950 to 1956. They
provide a background to his causal interpretation of quantum mechanics and the Marxist philosophy that inspired his scientific work in quantum
theory, probability and statistical mechanics. In his letters, Bohm reveals the ideas that led to his ground breaking book Causality and Chance in
Modern Physics. The political arguments as well as the acute personal problems contained in these letters help to give a rounded, human picture
of this leading scientist and twentieth century thinker.
The Infamous Boundary
The Quantum Dissidents
Quantum Mechanics
A Life Dedicated to Understanding the Quantum World
Making Sense of Quantum Mechanics
Essays in Honour of David Bohm
It may tum out that, like certain other phenomena studied by sociologists, bouts of interest in the foundations
of quantum mechanics tend to come in 60-year cycles. It is hardly surprising that in the first decade or so of
the subject the conceptual puzzles generated by this strange new way of looking at the world should have
generated profound interest, not just among professional physicists themselves but also among philosophers
and informed laymen; but this intense interest was followed by a fallow period in the forties and fifties when
the physics establishment by and large took the view that the only puzzles left were the product either of
incompetent application of the formalism or of bad philosophy, and only a few brave individualists like the late
David Bohm dared to suggest that maybe there really was something there after all to worry about. As Bell and
Nauenberg, surveying the scene in 1966, put it: "The typical physicist feels that [these questions 1 have long
ago been answered, and that he will fully understand how if ever he can spare twenty minutes to think about
it. " But gradually, through the sixties and seventies, curiosity did revive, and the last ten years or so have seen
a level of interest in foundational questions, and an involvement in them by some of the leading figures of
contemporary physics, which is probably unparalleled since the earliest days.
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.
This authoritative biography addresses the life and work of the quantum physicist David Bohm. Although
quantum physics is considered the soundest physical theory, its strange and paradoxical features have
challenged - and continue to challenge - even the brightest thinkers. David Bohm dedicated his entire life to
enhancing our understanding of quantum mysteries, in particular quantum nonlocality. His work took place at
the height of the cultural/political upheaval in the 1950's, which led him to become the most notable American
scientist to seek exile in the last century. The story of his life is as fascinating as his ideas on the quantum
world are appealing.
This book explains, in simple terms, with a minimum of mathematics, why things can appear to be in two
places at the same time, why correlations between simultaneous events occurring far apart cannot be
explained by local mechanisms, and why, nevertheless, the quantum theory can be understood in terms of
matter in motion. No need to worry, as some people do, whether a cat can be both dead and alive, whether the
moon is there when nobody looks at it, or whether quantum systems need an observer to acquire definite
properties. The author’s inimitable and even humorous style makes the book a pleasure to read while bringing
a new clarity to many of the longstanding puzzles of quantum physics.
The Life And Times Of David Bohm
Emergent Quantum Mechanics
The Special Theory of Relativity
Quantum Implications
David Bohm Centennial Perspectives
Rebuilding the Foundations of Quantum Mechanics (1950-1990)

In this largely nontechnical book, eminent physicists and philosophers address the
philosophical impact of recent advances in quantum physics. These are shown to shed new light
on profound questions about realism, determinism, causality or locality. The participants
contribute in the spirit of an open and honest discussion, reminiscent of the time when science
and philosophy were inseparable. After the editors’ introduction, the next chapter reveals the
strangeness of quantum mechanics and the subsequent discussions examine our notion of reality.
The spotlight is then turned to the topic of decoherence. Bohm’s theory is critically examined
in two chapters, and the relational interpretation of quantum mechanics is likewise described
and discussed. The penultimate chapter presents a proposal for resolving the measurement
problem, and finally the topic of loop quantum gravity is presented by one of its founding
fathers, Carlo Rovelli. The original presentations and discussions on which this volume is
based took place under the auspices of the French “Académie des Sciences Morales et
Politiques”. The book will appeal to everybody interested in knowing how our description of the
world is impacted by the results of the most powerful and successful theory that physicists
have ever built.
The book presents the theory of relativity as a unified whole. By showing that the concepts of
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this theory are interrelated to form a unified totality David Bohm supplements some of the more
specialist courses which have tended to give students a fragmentary impression of the logical
and conceptual nature of physics as a whole.
Conceptual Foundations of Quantum Physics
An Account of the de Broglie-Bohm Causal Interpretation of Quantum Mechanics
Second edition
Applied Bohmian Mechanics
David Bohm's World
On Creativity
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