          The Causal Role of Consciousness in the Quantum Brain
                                                   Abstract

Science is basically about correlations between conscious human experiences: that is what makes it both useful and testable in the realm of our expanding human knowledge. Explicit recognition of this understanding lies at the core of the formulation of quantum theory that was originally developed during the twenties by its founders.

In the prior classical physical theory consciousness played no dynamical role: it entered as a passive witness to a process completely and deterministically described in a mathematical language suited to describing tiny rock-like particles interacting with electromagnetic and gravitational fields. But the transition from classical physics to quantum physics converted this physical description of the presumed material realities of the earlier theory into a description of potentialities for the occurrence of "events".

Each such event has both a psychologically described aspect, which specifies an entry of a conscious event into a stream of conscious, and also a physically described aspect, which is expressed in the language of the quantum mathematics. The latter aspect of the event specifies a restriction of the prior set of mathematically described potentialities to a reduced set that is compatible with the increased knowledge generated by the associated entry of a conscious experience into the stream of consciousness.

Von Neumann expanded the original Copenhagen formulation so that each of these psycho-physical events occurs physically in the brain of a conscious agent/witness, and occurs psychologically in his or her stream of consciousness. The mind-brain interaction becomes, thereby, a central element of the theory.

The quantum dynamics involves a “Process 1”, which is connected to choices made by the human experimenter, but is controlled by no known law of physics. It will be argued that this "causal gap" in contemporary physical theory allows the psychologically described aspects of nature to enter irreducibly into mind-brain dynamics. 
