Comments on “Mind Efforts, Quantum Zeno Effect, and Environmental Decoherence”
 by  Danko Georgiev.
This paper, hereafter called DG, is an elaboration of a paper by Max Tegmark. Tegmark’s paper claimed that a human brain is, in some sense, a classical system, due to the effects of environmental decoherence, and hence, presumably, that no understanding of the connection between a person’s mentally described observations and physically described actions can be achieved by referring to the quantum mechanical laws that connect these two aspect of a human observer-participant. 
DG’s elaboration challenges my quantum mechanical explanation of how a person’s mental effort can -- by virtue of the Quantum Zeno Effect -- by controlling the content and timings of the probing actions that enter crucially into von Neumann’s orthodox formulation of quantum mechanics, tend to make a person’s physical actions conform to that person’s mental intent.
The Quantum Zeno Effect, as originally defined by Misra and Sudarshan, pertains to the slowing down of the dynamical evolution of the physical state of system due to the collapses of the state of a system that is being repeatedly observed/probed if the repetition rate of the observations/probings becomes sufficiently high. But the meaning of the phrase “Quantum Zeno Effect” became corrupted when Itano et.at, (Wineland’s group) published a paper using this same title to refer to a slowing down caused by a completely different mechanism: Decoherence.

DG notes this dual meaning, but, by considering a very simple two-state system, seeks to effectively equate the two meanings, and to then argue --  by using Tegmark’s estimated (large) size of the decoherence effect, -- that the large decoherence effect will effectively nullify the much smaller collapse effect, thus rendering all mental inputs impotent.
There are many considerations that render this simple argument, based on a two-level system, inapplicable to the complex human brain. 

1. Even at the level of one single particle moving in a one-dimensional,bounded  space there is a huge difference between the effects of environmental decoherence
and quantum collapses. The original density matrix corresponding to a pure state that extends over the whole spatial interval will fill the whole square density matrix with non-zero values. Then environmental decoherence will tend to dampen increasingly the matrix elements as one moves away from the diagonal.

(See Diagrams in Chapter 11 of Mindful Universe, which are referred to in DG.)
If the probing action corresponds to the projection onto some small spatial interval then the associated collapse will reduce the nonzero part of the density matrix to a small box whose diagonal lies on the diagonal of the full density matrix. (This is illustrated in Fig. 11.6 of Mindful Universe.) DG seems confused by these diagrams, which illustrate precisely the big difference between decoherence and collapse. This is the distinction that DG is trying to downplay, in order for large decoherence to nullify the effects of mentally initiated collapses. But the two reduction act, in fact, in two perpendicular directions in the density matrix: the collapses reduce values at large distances along the diagonal, whereas decoherence dampens perpendicularly to the diagonal. Clearly, one ought not conflate these two by applying the same term “Quantum Zeno Effect” to both, and considering them to be essentially equivalent because the distinctions are obscured when the system has only two states. 
2. Tegmark’s calculation confirm the rapid decoherence reduction of a  
 “superposition” to a mixture. In my work I assumed, as obvious, that environmental decoherence is very rapid and has already --  before the observer’s probing action -- reduced the brain system that corresponds to the conscious thought to a mixture. That is what the Figures in Chapter 11 of Mindful Universe are showing. They show the effect of the observer-initiated collapse

upon the density matrix that represents the mixture that has already been created by the rapid decoherence. Thus the rapid decoherence effect that Tegmark is talking about has already occurred before the observer-initiated collapses associated with Quantum Zeno Effect. This density-matrix formulation of the Quantum Zeno Effect is spelled out in Sections 11.7.3, 13.4, and Chapter 14 of Mind, Matter, and Quantum Mechanics (3rd edition.), and in a number of earlier papers. So the rapid decoherence that DG and Tegmark are emphasizing is duly taken into account, and assumed, in my treatment of the consequences of the Quantum Zeno Effect.
.     

3. As explained already 1987, in my contribution to “Quantum    

Implications: Essays in Honor of David Bohm” I suggest that the quantum state of the brain that corresponds to a conscious experience is a quantum coherent state of the electromagnetic field: a macroscopic simple harmonic state. I elaborate in Chapter 14 of MM&QM (3rd Ed.) These states are the “most classical” quantum states. So the claim that increasing decoherence (decreasing coherence time) makes systems more classical is odd: squeezing in coordinate space expands uncertainty in momentum space, which leads to future expansion in coordinate space: one cannot escape from the fact that the brain is actually strictly quantum mechanical: it never actually turns classical. This draws attention to the fact that
Tegmark at one point presents a diagram that ascribes the word “classical system” to a certain realm in parameter space. The quantum states that represent conscious thoughts certainly lie in Tegmark’s “classical system” category. But Tegmark never spells out the theoretical or empirical consequence that justify calling a quantum system lying in this range of parameters a “classical system”. In fact, in the example of interest just described, it is the period of time after the very rapid reduction of the density matrix to near-diagonal form has occurred in which the main quantum effects of interest occur! It is only then that we look at the effect -- upon the decoherence-produced quantum mixture -- of the observer-initiated quantum collapses! Thus the analyses of Tegmark and DG terminate before the quantum effect of interest occurs. And this strictly quantum effect occurs in spite of the fact that the values of the parameters place the situation far into the region labeled “Classical System” Certainly the quantum system has not really become classical. Nor have the detailed theoretical consequences that justify the term “classical system” been either spelled out of proved to hold. The illusion that the “classical concepts” should somehow hold has been created by a mere labeling! There is no pertinent proof or carefully defined classical property; only a detailed computation the shows that the decoherence damping in the brain is very large, a fact that I assumed from the start. But this very strong damping that causes the system to be categorized by Tegmark as a “classical system” retains important quantum properties that allow mental intent to influence physical action. Nothing proved by Tegmark contradicts this conclusion: a mere assigning of the words “classical system” to the situation because of strong decoherence damping is not sufficient to rule out the quantum effects that I exploit.
