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Abstract

We develop a formalism to describe the two way interaction between the universe and the
“Participators” — a term introduced by Wigner, to replace the usual term “Observers”. Role of
biological aspects — brain and body in the “Quantum Measurement” or rather as we emphasize,
“Perception”, is discussed. We cite the experiments on perception of Necker’s cube and
confirmation of Quantum Zeno Effenct (QZE) within the brain. Our approach of interaction
between the universe and the Participators is a Quantum Mechanical version of the approach in
the book “Self and its Brain” by Ecclles and Popper, and is analogous to the Newton’s third law of
action and reaction.
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1. Introduction.

von Neuman [1] and Eugene Wigner [2] were among the first physicists to identify an
interaction between an observer and his/her environment — in a quantum measurement setting.
Wigner introduced the term “Participator”, which generalizes the term “Observer”, for describing
the two way interaction. Irwin, Fang and others [3,4,5], suggest that there is only one “Universal
wave Function (UWF)” — with that of Wigner’s Participants, being an Eigen Function of UWF.
Here, they are aligned with Everett’s Parallel Universes [6]. They put forth the concept of Trits
[16,17,18], as a set, consisting of three entities, namely {0, 1, C(t)}, where C(t) is a choice function
exercised at the time “t” of the Quantum Measurement. The UWF evolves with time and settles
down to either O or 1, at Quantum measurement. This set is isomorphic to {{}.{{}}, {'}}, where
{} is the empty set (humerically equal to 0), {{}} is the set containing the empty set, (numerically
equal to 1) and {'} is the Choice function.

Biological issues come to the fore, with the nervous system playing a major role. Penrose and
Hameroff [7], identify microtubules in cytoskeleton, as the sites where quantum computation
occurs, and plays a role in the collapse of the wave function. Schrodinger [8] examines “life” in a
physical setting. Ecclles and Popper [9] in their celebrated book “Self and Its Brain”, study the two
way interaction between the body and the non-material consciousness. In this paper, we develop a
formalism for the two way quantum measurement process occurring between the Wave Function
of the Universe (WFU) and the Wigner’s Participators. We also consider the biological aspects —
brain and perception — which are essential for the Participator setting [10].

2. Formalism for the two way Interaction between Universe and Participators.

Let

® = {o7, 05, 05, -, i} (1)

be the set of wave functions of the n Participators ¢;*. Cardinalty of @ at most, is a finite integer

n1 ; as the cardinality of any set of humans is countably finite. Let,

would be the cardinality of W? Is it finite or countable infinity - Ng'(Cardinality of the set of
Integers), or the uncountable infinity R;*(Cardinality of set of real numbers). We need to elucidate
certain additional properties of W and l/)l For simplicity, we assume here in, that cardinality of
WY is finite. Now we have -
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Define a set  of projection operators Piy, N > M which project a N dimensional Hilbert
space H onto the set of its M dimensional subspaces. The Projection operators can be expressed
asa N X N Matrix -
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It is this collapse, in the last column, which completes the measurement process —
Pli (Cél'f;niverse) - l (6)

Incorporating the role of participators, ¢;~the process of the wave function collapse, denoted as

9, by the Participator can now be expressed as follows—

9: PP (Siimiverse) —— Wi € H,n=1,..,N, (7)

where, f(@;") represents the causal effect of the participator ¢;*. Possible models for f ((pi::g) are
that of Hepp [7], Fakuda [8] and others.

Corresponding to the matrix of Projection Operators of eq. (5), there exists another
reciprocal Matrix of Hilbert Spaces, as follows —
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where in, we define the inverse operators Q3 , with the action,
PR Q@ Qu(H)=H, nzm )
Or more concisely,

Pr®Qn =1 (10)



where, / is the Identity Projection.

While P} reduces the dimensionality, QJ;* increases it. So the Q);* can be regarded as inverse
of the Projection operators. We have -

g)l X 9: Q}L (Pln (Cﬁﬁiverse E— ll)n) — Cyniverse » " =1,..,N (11)

Pyn and Qy', which allows the two way participator action — reminiscent of Newton’s third law of
action and reaction.

3. The Brain as the fulcrum.

We note that Participators have two special properties, namely — (1) Life, and (2)
Consciousness; which are independent entities or processes. For instance plants have life but no
(human like) consciousness. More examples of “life without consciousness”, are Coma, and Deep
Dreamless sleep — where in the EEG shows Delta waves. Consciousness is intimately connected
with perception, i.e., - in coming information, from the universe which is processed by sense
organs and brain - before coming into awareness. Reciprocally, there exist bodily actions which
impact evolution of the universe. This underscores the role of biology, and specifically the brain,
in the two way — “ the Incoming Quantum Measurement” and “the Outgoing Participator’s
Reaction on the universe”. In [11], we have posited that the participator/observer can be modelled
as a Dirac Delta Function 6 (x), where x is the position of Participator/Observer..

4. The Quantum Zeno Effect (QZE) and the Quantum Measurement in the Brain.

Experiments [12] based upon, the phenomenon of “Oscillating Stereoscopic Perception”, of
the Necker’s cube, have shown existence of the Quantum Zeno Effect within the brain. The
experiments were performed by [13], and based upon their result, Hepp [14] proposed existence
of QZE in brain. Neuro-Biological Quantum Zeno Effect (NBQZE), was first introduced by
Modgil [15].
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