Outline of “A quantum approach to Binocular Rivalry”
This is the outline of a paper that I intend to write, but will not be able to get to

until at least mid-January 2008.

I. Introduction.  The article is directed at neuroscientist who have Ph. D’s in physics, and hence can actually understand quantum mechanics, and need not take as gospel the word of others. This introduction will be an expanded version of INTRODUCTION.doc 

drawing upon Matrix-Mechanics.doc , Schroedinger.doc. , and Complementarity.doc 

and directed at emphasizing that

1. Orthodox QM grew out of difficulties with trying to build physical theory around the       

idea that there was a real physical world that conformed to the ideas/precepts of            classical physics.

2. The solution was to regard physical theory as a practical tool for allowing physicists 

to form expectations about their future experiences on the basic of knowledge gleaned from past experiences.

3. This pragmatic orientation justified building the theory around observables. 
Following the lead of Einstein, Heisenberg built physics around observables---around    quantities that scientists could report and communicate to others. 

4. Classical space-time description enters (basic) physical theory only through the    

fact that our descriptions of our observations are in terms of the precepts of classical mechanics. Classical properties must not be ascribed to a physical system apart from our observations, even when the observed systemi is macroscopic. To do so would introduce an empirically unsupportable theoretical bias into the theory that is contrary to the pragmatic construal of the theory. It would require introducing some  “collapse mechanism” whose effects can never be observed, or if they could be observed would show the failure of the orthodox quantum theory. Orthodox quantum theory predicts that no effect of any reduction not directly associated with an  observation, will ever be discovered, and hence insists that the pragmatic theory allow reductions/collapses only in association with a human observation [Human because science is construed to be

a cooperative human endeavour.]
5. A human brain is subject to the same uncertainties as atomic systems. The 
Heisenberg   uncertainties/indeterminacies at the ionic level propagates up to macroscopic uncertainties/indeterminacies at higher levels. Measurements can, in principle, never be precise enough to overcome the intrinsic indeterminacies. The idea that the brain evolves deterministically according to classical laws is myth that neuroscience ought not to buy into, no matter how comforting that security blanket is.   

The bottom line here is that the brain ought, in principle, to be treated in strict accordance with the basic principles of basic physical theory, namely quantum theory, and these principles include those described above. 

II. Quantum Zeno Effect in Binocular Rivalry.
This will review the mathematics of QNeuroscience.doc .I will strive to make clearer than I did there that this is a very profound result. It pertains to macroscopic observables, the strengths of observable electromagnetic fields at cortical sites assumed to be NCC for the two visual scenes. This is in a domain far removed from any exotic quantum effect associated with superpositions or tunneling or any such thing. But the QZE survives intact. And the calculation that shows it is so deceptively simple as to make it appear that nothing very deep could possible have been proved. 


III. Explaining the Binocular Rivalry Data.

I plan to go over the experimental puzzles cited by Randolph Blake in his (~2001 in Brain & Mind) review article of BR. He tries to draw out the apparent conflicts between his own favored view---that the suppression of the perception is caused by a suppression early-on in the cortical visual system of stimuli that would tend to produce the non-appearing percept---with what he describes as the once-favored (by many, including Helmholtz, W. James,  and C. Sherington), and now again favored by many scientists, view, namely that the suppression is instigated at high levels of the visual system by the brain process that tries to construct, from the clues that it is receiving from earlier levels, a neural representation of a perception of a plausible classically conceivable/describable external world. Blake spends most of his space giving reasons against this---very correct

I believe---view. In view of the apparent conflicts in data (actually only in interpretations of data) he ends up calling BR a “fascinating and still enigmatic phenomena”.

The application of QM to BR involves using both QZE and the general conceptual framework of pragmatic orthodox QM. The latter involves using the density matrix   
at the level of interest, which is a the level where it describes the probabilities associated
with these SHO’s in very high N states. So superpositions are not an issue. We can deal with probabilities. 
Let  [1R] represent the V1 state from first eye from grating pattern slanting diagonally to the left and let [2L] represent  the V1 state from second eye ftom grating pattern slanting diagonally to the left. Etc..Then
[1R][2R]( [R12]

represents the brain process that take [1R][2R] to the NCC corresponding to binocularly viewed R.

Let [2B] be v1 state when eye 2 is blocked: no stimulation.
Then, with [R1] the NCC of  monocular viewing from eye 1, 

[1R][2B]([R1] .
The entire table of possibilities, if we add
[1R][2L]( [X]      and

[1L][2R]( [Y].

But what are the two states on the left?

I think the standard idea, or at least my idea of what the standard idea is (or ought to be).

is this: When the signals corresponding to X or to Y reach the high levels where the NCC of anotional integrated classically describable scene is supposed to be created, the brain struggles to form such an NCC. It has many tricks, including initiating signals back to earlier levels, including V1, that will modify what they pass, and perhaps what they enhance. Vastly oversimplifying in order to get to the main point, the strategy that works in this case, will be
[X]( ½ [1R][2B]  + ½ [1B][2L]

[Y]( ½ [1L][2B]  + ½ [1B][2R]

Thus by acting back to suppress one or the other of the two stimuli in V1 the high-level brain process is able to proceed, by using the monocular case procedures.
We are dealing with the density matrix, hence with probabilities, include the factors of ½.  Because this is being instigated at the high level, these factors can be biased by cognitive, emotional, and other factors available at the high level.

This picture of a branching flow of probability from V1 to a set of alternative possible NCCes is general, with important effects of feedbacks from the high-level integrating processes the rule. Following the pragmatic rules, no selection among possible routes is to be made prior to the conscious experience, in spite of the classical-physics (all intuitive) notion that the macroscopic brain state (which is precisely what we are talking about) must be fixed and settled immediately prior to the experience. But according to the precepts and mathematical structure of quantum theory, no empirical evidence can ever 
support that metaphysical bias.
The only difference that it makes is that if the selection of the branch is not made until the experience happens, then the timing of the experiences is a parameter that is not cotrolled by known laws, and is available in connection with QZE. The whole argument is carried on at the macroscopic level.
