Manifesting the Mind:
Mind, Brain, and Free Will in the Quantum Universe.
Introduction.
“The overwhelming question in neurobiology today is the relationship between the mind and the brain.” These are the words Francis Crick [1], written about ten years ago. 
In the same vein, Antonio Damasio [2] writes that the mind-brain question “towers above all others in the life sciences”.  
Given the recognized huge importance of this problem, you might think that the most 

up-to-date, powerful, and appropriate tools would be brought to bear upon it. But just the opposite is true. Most of the discussions of this problem are based on the precepts of classical physics. Those classical precepts were created back in the seventeenth century by Isaac Newton, and were found during the twentieth century to be fundamentally false. They were replaced by the profoundly different precepts of quantum mechanics. 
The most radical of the changes wrought by the switch from classical mechanics to quantum mechanics was precisely the revision of the conception of the relationship between the mind and the brain. Yet this enormously pertinent change is effectively ignored by most of the scientists and philosophers who struggle with this problem.
As for “free will”, the current mainstream view is captured by the title of a book by Harvard professor Daniel Wegner[3]: “The Illusion of Conscious Will”. Wegner, without considering the crucial changes introduced by quantum mechanics, concludes that your intuitive feeling that your conscious thoughts can influence your physical actions is an illusion! But quantum mechanics shows that your intuition on this matter can be essentially correct.
As regards quantum theory itself, most scientists and philosophers want to believe that the big “observable” aspects of nature can be described in terms of the concepts of  classical physics, and that only tiny atomic-sized things need to be described in terms of the concepts and laws of quantum physics. But, as emphasized by Einstein [4], big observable things are built, in some sense, out of small atomic-sized things. Indeed, that idea is used to explain various physical properties of big observable things, such as their rigidity and electrical conductance. 
Atomic-sized things evolve in accordance with the Schroedinger equation, Using this equation and treating big things as conglomerates of atomic-sized things leads to a serious problem: The big things generally evolve into huge “smears” of things of the kind we actually observe.
A simple example of this smearing effect was described by Einstein[5]. Suppose a radio-active nucleus is surrounded by a detection device. Suppose that when the device detects the decay of the nucleus it causes a movable pen to make a blip on a moving scroll. The location of the blip on the scroll will then be a record of the time of the detection of the decay. Suppose, now, that the entire system evolves in accordance with the Schroedinger equation. Then the blip on the scroll will not be confined to a single location corresponding to some single definite time of the decay. The blip will, instead, be smeared out over a continuum of locations, with each occurring location corresponding to a different time of the decay. 
Furthermore, the brain of an observer who is looking at the scroll, in order to find out the time of the decay of the nucleus, will evolve into a smeared out continuum of classically describable brain states, with each component of this smear corresponding to a different time of the decay. If mental experiences simply bubbled up from corresponding activities of the brain, as they must do in classical mechanics, then the experience of the observer would be a continuous blur of the times of the decay, rather than the essentially one single time that would actually be experienced by a human observer in such a situation. Thus the unrestricted validity of the Schroedinger equation leads to brain states that do not correspond even to the general form of human experience.
To rectify this gross mismatch between the predictions of the purely physical dynamical theory and what we actually experience, the founders of quantum theory broke away from the basic precepts of classical physics. They introduced into the dynamics certain “acts of observation”. Each such act is associated with a part of nature identified as an observing system. Each act of observation forges a link between a mental aspect of that system and a corresponding physical aspect. The effect of these linkages is to tie the mental and physical aspects of nature together into a single cohesive dynamically evolving reality, in which the minds of observers play an essential dynamical role. 
But why should you care about such a recondite matter? Why does it matter whether your mind is a causally inert helpless spectator to a universe that evolves in a completely mechanical way, with no input from your conscious feelings and efforts, or whether your mind is, instead, an active participant in a dynamical process that affects your own future experiences? 

Your belief about this matter can make a big difference in your life, The classical mechanical conception of your nature makes your mind a causally inert and helpless spectator to a passing parade of physical events. This self image has a tendency to produce an attitude of resignation, depression, hopelessness, pointlessness, and  amorality; whereas a self image based on quantum physics, which makes your conscious efforts causally effective, tends to create a dynamic, elevated, hopeful, forward-directed, moral attitude. 
Furthermore, if you happen to prize both rationality and science, then the quantum conception of your nature provides the foundation of a sane and stable mentality that rationally reconciles the findings of science with the belief upon which you do, and in fact must, base your life. This is the belief that your conscious intentional efforts can influence your physical behavior in the way that you consciously intend.
Brain, Mind, and Free Will.
The aim of this talk is to explain how quantum mechanics glues mind and brain together in a way that resolves the ‘free will’ question in a rationally coherent and philosophically satisfactory way.
Orthodox quantum mechanics is based on a description of nature that involves an evolving physical part that is acted upon by a sequence of “acts of observation”. The physical part is described in purely physical terms. That means that it is described by assigning mathematical properties to space-time points. The acts of observation bring into the description something called “our knowledge”, which is described in mental or psychological terms. 
According to the orthodox theory, each act of observation has two distinct phases. The first phase is the posing by an observing system of a specific question about nature. This question must be a Yes-No question of the kind occurring in the game of twenty questions. Nature then delivers a response, “Yes” or “No”! The question must be such that the answer “Yes” creates an increment in “our knowledge” in conjunction with a reduction of the physically described state of the observing system to the part of itself that is compatible with the new state of our knowledge. The answer “No” reduces the prior physical state in the complementary way.
In classical mechanics the aspect of nature called “our knowledge” played no dynamical role. Our conscious experiences were imagined to bubble up in some mysterious way from the complex physically described activities of our brains.. The entire physically described universe was asserted to evolve deterministically, with no dynamical input from any mentally described aspect of nature. In such a universe your intuitive experience of the power of your conscious will would indeed be an illusion.
A key feature of the orthodox theory is that our choices of these actions are not specified in any known way by the physically described aspects of nature. These choices may, in actual fact, be completely determined in some yet-to-be-specified way in terms of the physically described aspects of nature. Alternatively, they may depend in part on some mentally described aspects of the theory, such as the observer’s “reasons” or “emotions”.

The orthodox theory gives no answer to the question of which of these alternatives actually prevails in nature. Many scientists and philosophers effectively opt for the first answer, but this leads to the puzzle of how something like our conscious experiences could emerge from a physically described reality that contains no hint of, or need for, something as different from itself as our conscious experiences. The shift in emphasis of physical theory from that of an account of the evolution of the physical world to that of an account of the evolution of our knowledge about the physical world supports the idea of granting to the only reality that we really know exists a dynamical role in the evolution of that reality.
Free Will and The Efficacy of Conscious Intent.

 But how does this shift accommodate “Free Will”?
The appropriate meaning of “Free Will” is not a physical action controlled by pure chance, or by absolutely nothing at all. It is a physical action that is not determined by mindless mechanical processes, but that is influenced by mental realities that are not themselves completely determined by mindless mechanical processes. It means a genuine input from a mental realm that is not itself completely determined by a mindless mechanical realm. “Free Will” means “Manifesting the Mind”.
In orthodox quantum mechanics the minds of observers enter via their choices of their probing actions. But how can mere choices of questions influence the observer’s physical behavior? Certainly in classical mechanics the mere experience of finding out about various physical properties of nature has no effect upon the evolving physical world. But the laws of orthodox quantum mechanics entail that by asking the right questions at the right times an observing system can influence its own physical behavior in consciously intended ways. Quantum observers are therefore not helpless spectators! 
The point is this. Our alert brains construct patterns of neurological activity that correspond to experiences of possible actions. These patterns of neurological activity are called “templates for action”. If such a pattern is held securely in place for a sufficient period of time then it will send out a sequence of timed neural signals that will tend to produce the contemplated action.  

But there is a well-known property of quantum mechanics called the quantum Zeno effect. It entails that if the probing action associated with a template for action is repeated sufficiently rapidly, relative to its natural decay time, then that pattern will be held in place for a period much longer than its natural decay time. If the intensity of conscious intent can control the rate of activation of the probing action associated with a template for action, then mental intent can influence the observer’s physical behavior:

Mind becomes manifest!
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