9. The Libet “Free Will” Experiment.
Replacing faulty nineteenth century physics by its orthodox quantum successor converts the earlier materialist conception of nature to a structure that fails to enforce the principle of the causal closure of the physical:

the physically described future is no longer determined via the quantum mechanical laws from the physically described past. Instead, the quantum laws generate, normally, a “quantum statistical mixture” of worlds of the kind that conform to our normal classically describable perceptions of the physical world. The known quantum laws have a “causal gap” associated with the transformation of this quantum mixture to a structure that conforms to what is actually experienced by ourselves (jointly with the fellow human beings with whom we communicate.) These causal gaps are filled in actual scientific practice by personal choices that, according to this putative conception of reality, come from our personal streams of conscious experiences and the values embedded in them. 
The standard formulations of quantum mechanics give great prominence to these “free choices on the part of the experimenter” pertaining to how he or she will probe the physically described world in order to find out its physically describable properties. These choices are indeed “free” within the causal structure provided by the known laws of quantum mechanics. This freedom is NOT the same as the freedom associated with the notorious “random” quantum choice between allowed possibilities: it is the far more intricate choice of what possibilities those random quantum choices are choices between. The process of defining these discrete possibilities is far from random, but is intimately connected to the life situation in which the human experimenter/observer finds himself, and is important to him because his mental choices of which questions to ask – which features of nature to probe – can significantly affect his physical future. 

These concepts and conditions can be brought down from an abstract level to a more concrete one by seeing how they work within the contexts of some famous experiments pertaining to “free will” performed by Benjamin Libet and his associates [Libet, 1985]. 
9.1 Introduction

We all feel that certain of our conscious thoughts can cause our voluntary bodily actions to occur. Our lives, our institutions, and our moral codes are largely based on that intuition. The whole notion of “cause” probably originates in that deep-seated feeling. 

One of the strongest arguments against this basic intuition – that our thoughts cause our voluntary bodily actions – stems from an experiment performed by Benjamin Libet (1985, 2003). In this experiment a human subject is instructed to perform, voluntarily during a certain time interval, a simple physical action, such as raising a finger. Libet found that a measurable brain precursor -- known as the “readiness potential” -- of the conscious choice to promptly perform that action, occurs in the brain about one-third of a second prior to the occurrence of the psychologically experienced act of willing that action to promptly occur. 

This empirical result appears to show, on the face of it, that the conscious act of willing must be a consequence of this associated brain activity, not the cause of it, for, according to the normal idea of cause, no free choice can cause a prior happening to occur. 

This example is just one instance of a general feature of mind-brain phenomena, namely the fact that conscious experiences always seem to occur after a lot of preparatory work has already been done by the brain. This feature accords with the classical-physics precept of the causal closure of the physical, and it leads plausibly to the conclusion that the felt causal efficacy of our conscious choice is an illusion. 
However, an examination of this Libet experiment, viewed from the perspective of the quantum framework, developed in the 1920s by the founders of quantum mechanics to deal with actually observed phenomena, and cast into logically and mathematically rigorous form already in 1932 by John von Neumann, shows those Libet results to be in complete accord both with the quantum-postulated freedom of those human choices, and with the capacity of those non-random meaning-based mental intentional choices to influence the physical future of the human chooser in the manner that he or she intends. This quantum account escapes the absurdity of a consciousness that plagaristically claims authorship of choices actually made by a physical/mechanical processes that pays no attention to consciousness.
Any physical theory, to be relevant to our experienced lives, must link features of that theory to our streams of consciousness. Quantum theory is built squarely upon recognition of that fact, and has specified dynamical connections between human brains and minds built intrinsically into it. Yet in spite of this obviously pertinent twentieth century revision of basic physics, contemporary neuroscience and philosophy of mind continue to base their quests to understand the flow of human consciousness on a known-to-be-false nineteenth century conceptualization of reality that leaves that flow of  consciousness out! 
9.2. The Libet Causal Anomalies

In the Libet experiment the initial instruction given to the subject is to willfully choose to perform, at some future time within, say within the next few minutes, the act of raising a finger. We often make such resolves to act in some specified way at some future time, and these commitments are often met with great precision. However, in the Libet case the instruction is rather imprecise as regards the exact time of the called-for  action. It is doubtful that any observer, informed even by a multitude of probing devices about the state of the subject’s brain at the beginning of the specified interval, could predict with good accuracy just when the choice to move the finger will occur. And even if every neurophysiological-level feature of the brain were given at the outset, it is still questionable whether, even in a world that obeyed the deterministic laws of classical physics, this macroscopic data would fix the time at which the conscious choice occurs. There is just too much latitude for initially small-scale variations to develop over the course of time into significant macroscopic effects. Even within deterministic classical physics the best one could do with actual macroscopic data would be to make a statistical model based on that data and the known general properties of the brain. 

In the case of the dynamics of a warm wet living human brain, interacting with its environment, almost all quantum interference effects connecting appreciably different locations will (almost certainly) be washed out, and the quantum model will become similar to a classical statistical model that features a collection of parallel classically conceived worlds, each with some statistical weight. However, in the classical case one can suppose that already at the beginning of the experiment, just after the instructions are given exactly one of the statistically weighted alternative classically conceived possibilities is the “real” one, and that the statistical smearing represents a mere lack of knowledge as to which of the weighted possibilities represents the “actual real world”. 

This “lack of knowledge” interpretation cannot be carried over to quantum theory. However, to a good approximation, the various weighted classically conceived worlds of classical statistical theory can be understood to represent simultaneously existing potentialities, some subset of which will eventually be selected by some Process-1 probing event. This “Yes” or “No” Process-1 probing action will be immediately followed by a Process-3 choice (on the part of nature) that specifies which of the two alternative possible outcomes of the chosen probing action actually occurs. 
In the Libet experiment, because of the latitude in the time of the willful action, the physical brain will presumably begin at various alternative times to start to construct the needed “template for action”, with the first few having rather low statistical weights. Hence for these early possibilities Nature’s reply will very likely be “No”, and all recorded traces of these early attempts will be banished from the surviving realm of possibilities. Finally a “Yes” response is given. All potentialities that do not lead to the single outcome “Yes” that actually occurs are eradicated by the earlier “No” collapse events, leaving records of only the flow of potentialities that lead to the template for action that is actually actualized: there will be no surviving  record of the tries that failed..
The mechanism in play here begins with the automatic action of the brain, in response to physical inputs from the surrouding physical world, leading to the construction of several alternative possible appropriate templates for action, essentially in the same way that classical-physics-based neuroscience would suggest. Then the mind/ego, responding to its survey of the physical state of the brain, would select a probing question that asks whether the psychologically described response of nature to that probing action would be the one associated -- via trial-and-error learning -- with the actualization of some particular one of those alternative possible appropriate templates for action. 
The final “Yes” event is a psychophysical event that is felt or experienced as the feeling or knowledge “I shall now raise my finger”, and it is represented in the physically described world as the actualization, at that moment, of the neurological activity that constitutes the template for the action of raising the finger. (This template is a neural/brain activity that, if held in place for a sufficiently long interval, will tend to cause the finger to rise.) All brain activities---which have the ontological character of potentialities---that are incompatible with this intent are eliminated by this event from the quantum mechanical state of the brain. Hence they are eliminated from the statistical mixture of classically described states that approximately represents this quantum state. ithatiblent on page 9 is cleasrage 9 is cleasrbe more useful, but evidently not.ier to graspead of by ule of QM, statistical or
Now suppose there is in place some measuring device that can, in the approximately correct classical description of what is (possibly) going on, detect the times during which the brain is constructing the template for action. The main times of the build up are long (one-third of a second) before the psychophysical event that may, only later, actualize this particular classically described world. Now suppose, furthermore, that the classically described measuring device activates a classically described device that records the times of the building up of the template for action. This classically described record of the time of the building of the template for action will continue to exist along side the building of that template. When some observer, at some later time, after the occurrence of the psychophysical events that determines which of the classically described worlds survives---and hence that determines also the time at which the build-up of the template is occurring---reads the record he will find out that the build up of the template for action occurred before the simultaneous psychophysical events—the process-1 and associated process 3 events –that made the free  choice. 
The key point here is that the record of the times of the build up of the readiness potential is a causal consequence of this build up, and this record will be actualized along with the actualization of the potentiality represented (to a good approximation) by the classically described process that the actualization event selects. Thus the recorded time of the building of the template for action will be earlier than the time of the event that actually determined (according to this quantum ontology) the time of this build up: the recorded times of the building of the template for action will be fixed by an event that occurs only later – in this not-physically-deterministic quantum ontology. The eradication of the records of the unsuccessful tries plays an absolutely crucial role in the rational coherence of this quantum scenario We are not talking here simply about the fact that the building of a chosen template must precede the actualzation of that template!
Such seeming causality problems have been a prime point of attack on orthodox quantum theory, and they continue to fascinate physicists even today, under the names “quantum nonlocality”, or “Bell’s theorem”, or “EPR paradox.” Although this quantum ontological way of understanding the quantum correlation tends to upset people accustomed to thinking about the world in classical mechanical terms, no logical inconsistency or conflict with empirical data has ever been established. One can, I think, be quite confident in accepting that all of the known empirical evidence is compatible with this non-classical but logically consistent “quantum ontological” conception of how the world works. 

On the other hand, one can certainly adhere, alternatively, to the pragmatic point of view, which holds that, even though this quantum ontology accords with all of the empirically verified relationships between human experiences, and seems to provide a coherent putative “understanding” of what is going on, this success by no means implies that this proposed understanding is veridical. For one can express the empirical predictions in compact ways that avoid any commitment concerning what is “really happening”. Thus many---and probably most---quantum physicists hold that, as scientists, the pragmatic option is all they need to commit to. On the other hand, for those who seek something more than merely “a set of rules that work” the quantum ontological model is a viable (i.e., not yet disproven) and logically coherent conception of the way that Nature actually works. The same cannot be said of local deterministic materialism.

Human agents play a very special role in this quantum ontology. This feature is a hold-over from the pragmatic stance of the original Copenhagen formulation of the theory, which was concerned principally with establishing a rationally coherent basis for practical applications. However, von Neumann’s analysis shows that there is no empirical evidence that every occurring collapse event is associated with an event in a human stream of consciousness. It is certainly more plausible, from a scientific perspective, to assume that there are similar events associated with other biological organisms, and there is no empirical evidence that confutes that position. Indeed, von Neumann’s analysis reveals, more generally, that collapse events that act macroscopically on physical systems that are interacting strongly with their environments would be virtually impossible to detect. There is presently no evidence that rules out the possibility that enormous numbers of macroscopic collapse events are occurring all the time in large systems that are strongly connected to their environments. Hence the special role originally assigned to human beings is no part of the general quantum ontological model being described here. 

Von Neumann in his book (p.366) used the what is today known as the quantum Zeno effect (or sometimes as the anti-quantum Zeno effect) to show how a quantum state can be caused to change in a intended way by a sufficiently rapid and controlled sequence of probing process-1 actions, hus allowing the mechanical rule of the Schroedinger equation pertaining to potentiality to be overridden at the level of actuality by intention controlled process-1 probing actions. 
9.3. Conclusion

The quantum mechanical understanding of the mind-brain dynamical system explained and defended in Schwartz (2005), and further elaborated in Stapp (2005) and Stapp (2006), accommodates, and putatively explains, the ability of our conscious intentions to influence our physical behavior. This theory covers in a natural way also the Libet data. It reconciles Libet’s empirical findings with the capacity of our conscious intentions to influence our actions, without these intentions being themselves determined by the physically described aspects of the theory. This empowerment of the mental is achieved by exploiting a causal gap in the mathematically expressed laws of quantum mechanics. This gap is filled in actual scientific practice by invoking the conscious intentions of the human participants. This practical and intuitively felt role of conscious intentions is elevated, within the proposed quantum ontology, to the status of an ontological reality coherently and consistently integrated into quantum laws.
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