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Mind-Body Connections: How Does Consciousness Shape the Brain?

(Moderator)
 Elie During: I find the OCD problem particularly interesting in relation to the issues we're discussing today, because what we have here is a typical illustration of the way in which your emotional, mental life is largely determined by your brain---by some sort of dysfunction of your brain or of neural networks in your brain---and yet the amazing thing is that Jeffrey Schwartz manages to prove that there exists such a thing as "mental force," so to speak, or the power of focused attention, that helps these patients overcome the determinism induced by their brain condition. So I'd very much like to hear him elaborate on this, because this issue of mental causation really is one of the core problems of our symposium. Or maybe Henry Stapp will like to first tell us how quantum physics fits in the picture? What is the physicist's opinion on how OCD can help us to better understand the underlying mechanism of mental causation?

Henry Stapp:  Jeff’s treatment of OCD patients involves attention and mental focus. It is built upon the fact that a conscious focusing your attention can result in your brain behaving differently, differently from how it would otherwise behave. Quantum mechanics provides a very natural dynamical explanation of the effect of conscious effort, whereas classical mechanics does not. 

The classical idea of the mind-brain connection, which we've heard a lot about today, is that the brain, by itself, really does it all. By “classical idea” I mean the mechanical idea of the universe that was created in the seventeenth century by Isaac Newton, and that existed unchallenged in science until the beginning of the 20th century. This Newtonian view of reality imagined the world to be a big machine: people called it "The Clockwork Universe". This mechanical idea worked so well that scientists became to believe that they possessed a nearly perfect understanding of the world.  This sense of confidence is epitomized by a famous statement made by Lord Kelvin at the end of the 19th century. He said, "We now understand all of nature up to the fourth decimal place." or something very close to that.
 
During the first part of the 20th century this mechanical conception of reality came crashing down. Physicists started to do experiments that produced robust data that were incompatible with the prevailing mechanical principles! Scientists had to change their tune, and the new tune was very different.
To cope with the new data, scientists turned to an essentially pragmatic approach. A pragmatic approach means that you focus on what works: you focus on what works in your life. Collectively, we focus collectively on our shared (communicable) conscious experiences, because this shared experience is our only direct objective window on reality. Experience contains both the empirical data upon which we must build the theory, and also the future that we want to influence. 
In Newtonian physics, the idea was that we can understand the mechanical universe, as it actually is and actually runs, completely apart from any consideration about our thoughts and ideas. These latter things are regarded as merely passive (causally inert) by-product of the activity of our brains. When this classical idea failed, physicists turned to a pragmatic approach, which recognizes that scientists create/invent theories about a greater reality, in order to explain, understand, test, and then put to use, the part of that greater theoretical conception that pertains to our shared experience. 
The word “science” comes from "scire",  to know. This focusing on what we know, via communicated experience, as the foundational element of science constitutes a major shift in our perspective on science. This shift allows us to bring our conscious experiences directly into the logical structure of physics in a fundamental and dynamical way.

You raised the issue:  How do scientists view these matters. A famous quote by Richard Feynman gives the answer: "I don't understand quantum mechanics and I don't think anyone understands quantum mechanics," and then, talking to his students at Cal Tech, he said, "and if you can possibly help it, don't try, because if you do, you'll go down the drain just like everybody else who ever tried."  That statement summarizes, in a nutshell, the orthodox attitude of scientists toward these questions. Quantum mechanics was formulated at the beginning of the 20th century as a set of rules that worked in practice. Those rules allowed you to explain certain aspects of the structure of our shared experience. And it allowed you to understand how to use this theory to bring desired effects into our shared experiential future. The orthodox attitude is that such a pragmatic solution is the proper goal of science. It gives all that we can claim to know. According to this orthodox attitude, seeking more is not science: it is metaphysical speculation. It is an activity that scientists can relegate to philosophers.
Quantum physics brings our human knowledge into the dynamical description of nature both as recipient and holder of information about the physically described world, and, moreover, as causes of future physically described activities that are not fully determined by prior physically describable activities.
You may often have heard that quantum mechanics brings “the observer” into the physics. But the radical character of this move is usually not made sufficiently clear. The novelty lies in the fact that this quantum observer is not like the passive (causally inert) observer of classical physics. The quantum observer is also an active agent. Bohr and Heisenberg repeatedly emphasize this point by citing, among other things, the old adage: In the great drama of existence we are both actors and spectators.

 
To make contemporary quantum mechanics work, you've got to introduce into the quantum dynamics physical actions that are not governed by any known physically describable law, and that seem to originate in the mental realm. This causal gap in purely physical causation allows a person’s mental intent, acting exclusively via the standard quantum dynamical laws, to significantly affect that person’s brain activity. This leads to a completely natural dynamical understanding of how and why Jeff’s OCD therapy works, and, more generally, how our conscious intentions can tend to bring about their intended outcome.
 

 Elie During: I guess you were referring earlier to the fact that the brain, considered "in itself"---if this makes any sense---is nothing but a superposition of brain patterns, a superposition that somehow has to collapse into a particular, definite pattern. If I'm not wrong, your point is that in order for this to happen, you need to introduce some kind of mental causation, or at least a non-physical element exceeding the description of the world in strictly physical terms. In other words, the physical world, because it is inherently entangled, indefinite or undetermined, is not causally closed. In order for physical happenings in brain states, among others, to become determined, the mind---the observer's mind---must somehow fit in the picture and play its part. Or maybe it is the picture itself that must be enlarged to make room for mental causation. Is that the idea?
 
Henry Stapp:  That's exactly the idea. You've probably all heard of the Heisenberg Uncertainty Principle. Due to this uncertainty principle, what used to be a causally complete mechanical picture of a single evolving classically described universe has turned into a growing smear of diverse classically describable possibilities or potentialities. Many different classically described possibilities are represented, each with its own statistical weighting. For example, if I am called upon to say something, there could emerge in my brain the neural correlates of many mutually incompatible plans of action, with one plan for each member of a set of possible classically describable actions. These brain-instantiated plans of action are called templates for action Each one is a pattern of possible brain activity that, if sustained for a sufficiently long time, with its competitors eliminated, would drive the body actually to perform the intended physical action.  
But for this quantum conception of reality to work there has to be events called "Collapses of the Wave Function" or "Reductions of the Wave Function." Each such event reduces the existing smear of possibilities or potentialities to a state of affairs that has a classically understandable experiential outcome. That is the critical point. This reduction is always to something that's associated with an understandable increase in knowledge. 

But, before there can be such an increase in knowledge, there must, according to orthodox quantum theory be a pre-process that selects what this increase in knowledge must be, if it does in fact occur. Von Neumann calls the physical aspect of this action by “Process 1”. It specifies in the quantum mathematical description the specific question, with a simple ‘Yes’ or ‘No’ answer, that is being put to nature. Nature will then provide a definite response. 
This need in the orthodox theory for a physically effective action that is not determined by any known laws, but that seems to come from the mental realm, is what allows a person’s conscious intent to influence that person’s brain activity in way that accounts for the success of Jeff’s OCD therapy, and also for a great deal of other data pertaining to the mind-brain connection. It allows a person’s conscious intent itself to actually cause what it seems to be causing, rather than being the causal zero that classical mechanics claims is doing nothing at all in the physically described part of reality.

