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On Dialogue

David Bohm was born in 1917 in Wilkins-Barre, Pennsylvania in the United States. Despite being raised in a Jewish family, he became an agnostic in his teenage years. Bohm graduated from Pennsylvania State College in 1939, and went to the California Institute of Technology before attending the University of California at Berkeley. It was here that he joined the theoretical physics group directed by Robert Oppenheimer, and from where he obtained his PhD in 1943. During his time at Berkeley, Bohm contributed significantly to the understanding of quantum mechanics and relativity theory, and discovered the phenomenon “Bohm diffusion.”

During the Second World War, much of Berkeley’s physics research went into the Manhattan Project with the aim of producing the first atomic bomb. Although Oppenheimer wanted Bohm to join him in working on this project, Bohm was not given the security clearance to do so because of his involvement in left-wing politics.

After the war, Bohm moved to Princeton University and became an assistant professor. It was here that he met and worked with Albert Einstein. In 1949, the House Committee on Un-American Activities led by Senator Joseph McCarthy requested testimony from Bohm because of his links to suspected Communists. Bohm refused to give evidence against his colleagues and was arrested. Eventually he was acquitted, but he had already been suspended from Princeton. Following this, Bohm became a professor of Physics at the University of São Paulo, Brazil, upon the recommendation of Einstein and Oppenheimer.

In 1955, Bohm moved to Israel, and worked for two years at the Technion in Haifa, where he married Saral Woolfson. Bohm relocated to the United Kingdom in 1957, and started working as a research fellow at the University of Bristol. He followed his first publication, Quantum Theory (1951), with Causality and Chance in Modern Physics (1957) and The Special Theory of Relativity (1965). In 1959, Bohm and Yakhir Aharonov discovered the “Aharonov–Bohm effect,” which showed that magnetic vector potential could have quantum effects. Bohm became Professor of Theoretical Physics at Birkbeck College, University of London, in 1961.

In his later years Bohm became interested in human communication, social problems and creativity, resulting in his posthumous books On Dialogue (1996) and On Creativity (1998). Known as “Bohm dialogue,” his ideas concerning interpersonal and group communication have been influential within management theory. Bohm argued that “free space” and equal status were vital prerequisites of communication and appreciation of personal beliefs.

Bohm was elected Fellow of the Royal Society in 1990. His final work, The Undivided Universe (published posthumously in 1993), was the result of a lengthy collaboration with Basil Hiley.

In 1992, Bohm suffered a fatal heart attack in the back of a London taxi. He was 74. He is now regarded as one of the most important quantum physicists of the twentieth century.

Dean Rickles is Associate Professor at the University of Sydney, Australia. His research interests lie in the history and philosophy of modern physics, particularly quantum gravity and spacetime physics. His previous publications include The Structural Foundations of Quantum Gravity (eds. D. Rickles, S. French and J. Saatsi), 2006; Symmetry, Structure and Spacetime. Series on Foundations and Philosophy of Physics, Volume 3, 2008; and The Ashgate Companion to Contemporary Philosophy of Physics, 2008.
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Foreword to the Routledge Great Minds Edition


The collective thought is more powerful than the individual thought.

David Bohm



I first stumbled across the name of David Bohm while trying to teach myself special relativity as a teenager. I had tried out many other textbooks, but Bohm's clicked with me: just the right amount of mathematical detail and plenty of space devoted to conceptual issues. In particular, Bohm focused far more than any other authors I'd read on the notions of the observer's perspective as a guide to invariant structure; of representation and the idea that theories provide a conceptual map of the world; and of perception and its relation to physics (including a detailed appendix devoted to this topic). There was something very concrete, visual, and physically intuitive about the way Bohm presented the theory and its implications, going to great pains to link the physics to the world of experience (and, importantly, highlighting where and why there were disconnections). This was one of a small handful of books that ignited my passion for the philosophical foundations of physics, rather than simply physics per se.

In the same book Bohm describes how in using a map a user must locate and orient themselves by identifying a point and a direction that will serve to represent them. Each point and directed line corresponds to a different perspective on the world. But one can easily transform between these perspectives, coming to see what the other perspectives will be like. By abstracting out the invariant aspects, with respect to these transformations, one can gain an understanding of the terrain. Bohm considers this process in the context of communication between a pair of map users with differing points of view of the same terrain. Given the processes of transformation and abstraction just mentioned, there will be no question about which view gives the right view and which gives the wrong view: they can each simply consult their maps and figure out why each has their own perspective, how to transform between the two, and how to extract the invariant structure common to both.

As I learned about quantum mechanics, a little after relativity, I discovered that Bohm was embroiled in a strange kind of conflict of perspectives of his own, involving the nature and interpretation of quantum theory. Bohm was one of the first to offer an alternative to the “orthodox” interpretation of quantum theory (namely, the Copenhagen interpretation, primarily associated with Niels Bohr and Werner Heisenberg). That an interpretation of something should be held with such conviction and doggedness I always found rather strange. My first career path was leading me into a life as a concert pianist, and in that context diversity of interpretation is the very lifeblood of the discipline. The various interpretations of a piece of music are themselves like different maps, each of which gives a different perspective on the underlying musical reality, no one of which is the correct, objectively true version. The notion of “one true map” seemed obviously senseless to me. Yet in offering an alternative perspective on quantum mechanics, Bohm was viewed by the community either as not doing very much at all (since his approach was, for all practical purposes, empirically identical to orthodox quantum mechanics) or as committing something approaching heresy for questioning the one true interpretation. The Copenhagen interpretation tends not to give a picture of the underlying “quantum reality” so much as an account of how we gain knowledge about quantum systems (epistemology that is, rather than ontology). Inasmuch as it does link to the world, it provides a fundamentally indeterministic picture containing ineliminable uncertainty. Quantum mechanics is viewed as a black box that enables a practitioner to generate outputs (say, some outgoing particles) from inputs (say, a pair of particles thrown together) in a purely probabilistic manner. To ask what happens during the transition between inputs and outputs is forbidden. Bohm produced an ontological interpretation that did away with the irreducible indeterminism of the Copenhagen interpretation.

There are by now many and diverse interpretations of quantum mechanics up for grabs, but still these each tend to insist that they have the correct view corresponding to reality -sadly, this is no less true of many modern Bohmians! What they agree on (what they have to agree on to be taken seriously) is the existing structure of experimental outcomes. Explaining how the quantum algorithm does this, and what the world must be like to make it go, is the job of an interpretation. For most physicists interpretation is an amusing hobby, secondary to the real work of crunching out numbers to compare with experiment. Bohm was never satisfied with this approach, and neither was he happy with the common refrain that “nobody understands quantum mechanics.” In developing his own approach to quantum theory he attempted to do justice to both the physical and the philosophical. This inseparability of philosophy and physics characterizes much, if not all, of his later work.

Bohm's idea of dialogue was made for cutting through such tightly held yet ultimately contingent beliefs like interpretational stances. The modern age is of course a messy web of interacting, competing perspectives on the world (interpretations of sorts). The “Global Village” nature of the modern world has, somewhat paradoxically, only heightened this fragmentation by revealing in more detail the differences of belief that separate groups and individuals across our planet. As Bohm put the point in one of his seminars in Ojai, California, “the more interdependent we get, the more we seem to split up into little groups that don't like each other or are inclined to fight each other and kill each other, or at least not to cooperate” (Thought as a System, Routledge, 1994, p. 1). Though such divisive views are just that — views — they are clearly held with a degree of certainty that outstrips their contingent nature. Again, here is Bohm_



Thought is creating divisions out of itself and then saying that they are there naturally. The divisions between nations are regarded as being “just there,” but obviously they were invented by people. People have come to accept those divisions and that made them be there.

(ibid, p. 6)



His idea was to peer behind the process of thought, so that one could see how a representation of something (grounding, say, some divisive belief) is converted into a presentation, so that what is simply a projection onto the world from the thinker is flipped by the mind into something that actually possesses the property inherently (and so has its modality switched from something contingent to something necessary). The key then is to expose the contingency in where thoughts and beliefs come from. This leads to an open-mindedness to alternatives; to the possibility that one's own views are false: everything's negotiable, nothing's sacred.

A large part of the motivation for Bohm's approach to dialogue comes from this “genealogy” of assumptions and opinions. The simple fact is that a large proportion of these assumptions and opinions that one reacts so strongly to, if they are placed under pressure, are the result of being handed down by teachers, parents, TV, books, and suchlike. Overcoming these assumptions -basic assumptions that can characterize a life — is obviously hard: it's hard to extricate oneself from the thread of constituting beliefs, for what would remain? One can perhaps view the problem by analogy with philosopher Imre Lakatos' understanding of scientific theories: there is a hard core of beliefs that are very difficult to revise (and would compromise the integrity of the self, if eroded), and then there is a protective belt of auxiliary assumptions that can be adjusted in various ways to preserve this hard core. We defend distinct positions (different hard cores), playing around only with the protective belt simply because we have different backgrounds: an entirely contingent factor.

One can trace Bohm's focus on fragmentation and division (and its harmfulness) to aspects of his own early life. His family life was itself enormously fragmented. His mother, Frieda, suffered from severe mental health problems that were thought to indicate the possibility of schizophrenia — though post hoc diagnoses reveal that manic depression might have been the more likely condition. She was, in any case, incapable of running a household and taking care of her family, and was often hospitalized. There would be frequent violent encounters between Bohm's mother and his father, Samuel. Such a disturbed early life clearly cannot be discounted from his later ideas. As David Peat has pointed out in his biography of Bohm (Infinite Potential, Basic Books 1997), the very presentation of his ideas, with its characteristic “down to earth” appearance, was likely a remnant of his efforts to explain scientific concepts to his father (who shunned what he called “scientism”) and other scientifically uneducated people from his town (the small mining town of Wilkes-Barre, Pennsylvania). As a boy with a taste for science, coming from a town where strength and agility were respected, Bohm became an outsider.

Another serious division occurred when Bohm was caught up in Senator Joseph McCarthy's “witch hunts” for those with communist sympathies (of which Bohm's were no secret). Bohm refused to speak against his friends and colleagues and suffered badly for it. He was forced to take exile in Brazil (with his passport confiscated) where, given the language barrier and inability to leave the country, he found himself extremely isolated. Even later on, after relocating to the UK, Bohm was considered something of an outsider in physics. He did not conduct himself as scientists “ought to,” according to the various governing norms that knit that body together (inasmuch as it has some kind of unity). For example, scientists “ought not” to become involved with matters of “spiritualism” or the “supernatural” for, by definition, science deals with the natural world. Yet Bohm, especially in his final years, became associated with a variety of “fringe” ideas and their spokespeople. Though On Dialogue is certainly colored with elements from his associations with such figures as Jiddo Krishnamurti, the ideas are inescapably Bohm's, drawing from his longstanding interest in holism in emergent, collective phenomena, and his old goal to correct a fragmented social landscape. These ideas are untainted by any fringe elements, are infused with good sense, and are more important now than ever before.

In very basic terms, Bohmian dialogue is like a drum circle, in which chaos and fragmentation can synchronize into pattern and agreement, and some new order emerges. Dialogue for Bohm involves a flow of information and is a collective effort. The idea is to create what he calls a “free space” for thinking about physics and science, and any other subject, without fear of being viewed as a crazy person, or lowering one's status, or other such undesirable effects. The chapters that follow centre around the focal point of collective over individual and the attendant novelty that this brings with it. The free space allows for trouble-causing assumptions to get unstuck. Kneejerk emotional reactions will often intervene. It is curious how such reactions can spread to subject matter that, we might think, would render emotional reactions out of place. Bohm is right to find emotional reactions to opinions bizarre: if they are right, then they can look after themselves; if they are wrong, then best to leave it! But the goal of dialogue is not to dispense with tension. The rational society (both large and small scale) was Bohm's target and his arrow was the elimination of competition in discourse.

An approach to social interaction that does not involve winners and losers, and no point scoring? It is a Utopian vision in so many ways, since humans usually talk with an agenda. For this reason, Bohmian dialogue requires effort — it is an active procedure, demanding a level of self-denial and ego elimination akin to Buddhism. I don't expect that reading this book will lead to world peace! It is a Utopian vision after all, and like all such visions is probably destined to remain an ideal limit towards which we might aim. But it remains a worthy target to aim for.

Dean Rickles

April 2013
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During the past few decades, modern technology, with radio, television, air travel, and satellites, has woven a network of communications which puts each part of the world into almost instant contact with all the other parts. Yet, in spite of this worldwide system of linkages, there is, at this very moment, a general feeling that communication is breaking down everywhere, on an unparalleled scale. People living in different nations, with different economic and political systems, are hardly able to talk to each other without fighting. And within any single nation, different social classes and economic and political groups are caught in a similar pattern of inability to understand each other. Indeed, even within each limited group, people are talking of a “generation gap,” which is such that older and younger members do not communicate, except perhaps in a superficial way. Moreover, in schools and universities, students tend to feel that their teachers are overwhelming them with a flood of information which they suspect is irrelevant to actual life. And what appears on the radio and television, as well as in the newspapers and magazines, is generally at best a collection of trivial and almost unrelated fragments, while at worst, it can often be a really harmful source of confusion and misinformation.

Because of widespread dissatisfaction with the state of affairs described above, there has been a growing feeling of concern to solve what is now commonly called “the problem of communication.” But if one observes efforts to solve this problem, he will notice that different groups who are trying to do this are not actually able to listen to each other. As a result, the very attempt to improve communication leads frequently to yet more confusion, and the consequent sense of frustration inclines people ever further toward aggression and violence, rather than toward mutual understanding and trust.

If one considers the fact that communication is breaking down and that in the present context efforts to prevent this from happening generally tend to accelerate the breakdown, he may perhaps pause in his thinking, to give opportunity to ask whether the difficulty does not originate in some more subtle way that has escaped our mode of formulating what is going wrong. Is it not possible that our crude and insensitive manner of thinking about communication and talking about it is a major factor behind our inability to see what would be an intelligent action that would end the present difficulties?

It may be useful to begin to discuss this question by considering the meaning of the word “communication.” This is based on the Latin commun and the suffix “ie” which is similar to “fie,” in that it means “to make or to do.” So one meaning of “to communicate” is “to make something common,” i.e., to convey information or knowledge from one person to another in as accurate a way as possible. This meaning is appropriate in a wide range of contexts. Thus, one person may communicate to another a set of directions as to how to carry out a certain operation. Clearly, a great deal of our industry and technology depends on this kind of communication.

Nevertheless, this meaning does not cover all that is signified by communication. For example, consider a dialogue. In such a dialogue, when one person says something, the other person does not in general respond with exactly the same meaning as that seen by the first person. Rather, the meanings are only similar and not identical. Thus, when the second person replies, the first person sees a difference between what he meant to say and what the other person understood. On considering this difference, he may then be able to see something new, which is relevant both to his own views and to those of the other person. And so it can go back and forth, with the continual emergence of a new content that is common to both participants. Thus, in a dialogue, each person does not attempt to make common certain ideas or items of information that are already known to him. Rather, it may be said that the two people are making something in common, i.e., creating something new together.

But of course such communication can lead to the creation of something new only if people are able freely to listen to each other, without prejudice, and without trying to influence each other. Each has to be interested primarily in truth and coherence, so that he is ready to drop his old ideas and intentions, and be ready to go on to something different, when this is called for. If, however, two people merely want to convey certain ideas or points of view to each other, as if these were items of information, then they must inevitably fail to meet. For each will hear the other through the screen of his own thoughts, which he tends to maintain and defend, regardless of whether or not they are true or coherent. The result will of course be just the sort of confusion that leads to the insoluble “problem of communication” which has been pointed out and discussed earlier.

Evidently, communication in the sense described above is necessary in all aspects of life. Thus, if people are to cooperate (i.e., literally to “work together”) they have to be able to create something in common, something that takes shape in their mutual discussions and actions, rather than something that is conveyed from one person who acts as an authority to the others, who act as passive instruments of this authority.

Even in relationships with inanimate objects and with nature in general, something very like communication is involved.
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