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“You cannof shefter theology from science, or science from theology;
nor can you shelfer either from metaphysics, or metaphysics from either
of them. There is no short cut to truth.” Allred North Whitehead
(RM 79)

1. Introduction and Exposition

Ot late we have seen o number of books that allege that science has disproved the
existence of God. Offen such baoks refer 1o the Darwinian theory of evolution by
natural selection as the final word on the phenomenon of man. As a child
psychialrist, | recently asked a child if he believed in God. His answer wos: "No, |
believe in evolution.” The notion thai the existence of God and the general theory
of evolulion are mulually exclusive seems to have penetroted the very fabric of
society. Darwin has, in a sense, become the prophet of a new religion, “survival of
the fittest.” We will argue here thal evolulion does nof exclude the agency of God,
but, in fact, requires God.



The theory of mind is @ burgeoning field, and, following a form of philosophy
called eliminative materialism, it prefends to explain mind by “eliminating” or
discouniing subjective experience, God has been banished from science, with the
justification that science must be naturalistic, while God is said fo be supernatural,
Scientists are increasingly identifying themselves as atheist, os are students of science,
and the loy public that has been influenced by such science. Those who have not
embraced the scieniific dogma of atheism, and who believe in a deity, generally
give no place for deily in science, and ofien hold two separate and mutually exclusive
belief systems, a spiritual one and a scientific one.

Process theory, particularly the metaphysics of Alfred North Whitehead, gives us o
natural, relational theology in which God does not simply sit idly by and watch the
world go round, but is an active participant, indeed a necessary predicate, 1o any
scientific view of reality. The explanatory power of the major scientific theories of
physics, mind, and evolution have reached a limit, and much of atheistic science
has become a collection of leaps of faith in the dogma of neo-classical, moterialist
fundamentalism.

If you ask a child why birds have wings, the reply might be “so ihey can fly.” This
makes good sense, but assumes flying is o final cause. Final causality is forbidden
by science. Birds, then, would hove to have grown wings gradually in the course of
evolution, without being able to fly in the early slages, and then to have discovered
that they could fly. We will argue here that function of the mind also involves final
causation, As stoted by Whitehead (PR 277):

The mentol operations have o double office. They achieve, in the
immediate subject, the subjective aim of that subjeci as to the safisfaction
to be obtained from its initial data. In this way the decision derived from
the actual world, which is the efficient cause, is completed by the decision
embodied in the subjective aim, which is the final cause [...] Thus the
mentol pole is the link whereby the creativity is endowed with the double
character of final causation, and efficient causation.

The efficient cause, if we consider the mind as an actual entily, is the femporal
transition, while the final couse is the non-temporal concrescence. Whitehead
further tells us that mentality is non-spotial (PR 108), or non-local, if one uses the
quantum term, and, by implication, non-temporol. The process of mind can be
viewed as a cycle involving the conceptual or mental pole and the physical pole.
This would be consistent with Whitehead’s asserions (PR 348): “For God the
conceptual is prior to the physical, for the World the physical poles are prior to the
conceptual poles...God is the infinite ground of all mentality.”



Mind/matter dualism, in the Coresian sense, posils a substontiol mind or “mind
stuff.” There is not a shred of evidence that such stuff exists, or that the mind is
substantial. Whitehead’s panexperentialism makes experience primary, as it should
be in science. All we know is based on experience. The existence of matter is
implied by experience. We also think of malter as “stuff,” but have no firm evidence
beyond our senses that this is the case. Entities that are thought of substantial are
really relational, and all of empirically-derived science is based on relations.

There seems to be a relalion between mind and energy, which Whitehead expressed
as follows. Whilehead {MT 168}: “...the operation of mentality is primarily fo be
conceived as a diversion of the flow of energy...the energetic activily considered in
physics is the emolional intensity enlertained in life.” Thermodynamically, energy
flows down a gradient lo the condition of moximum eniropy, or disorder, of the
mind/brain stale, which is favored by the Second Law of Thermodynomics. The
Second Low of Thermodynamics states that entropy increases over lime, and the
tendericy of entropy to increase over lime is often used 1o explain the forward arrow
of time. Diversion of such flow would decrease entropy, creating negentropy or
information in the Shannon-Weaver sense, and such a mechanism seems to be in
operation in the functions of the brain. Information is not represented in the brain
like the words in a book, and somehow magically iransformed from representotion
lo experience. As we will discuss later, there is a physical process of matier and
energy, and a process occurring in the quantum vacuum inferacting with the physical
process, with the former being a kind of “blind perceptivity” and the lalter being
the ground for experience, exerting efficient and final causation over mental process.

Most theories of mind and consciousness assume that they are emergent phenomena,
yet there is no real evidence in theory or in experimentol fact to guide us as to how
they emerge. The processes in the brain are qualitatively different from what we
experience. The processes in the brain involve chemical interactions and electrical
aclivity, which, on a materialistic basis, do nof translate into experience. Specific
funclions are associated with certain regions of the brain, and neuroscience is very
busy identifying these regions, but the unilty and qualily of experience have escaped
scientific explonation. The quest for a unifying principle of mind is called the binding
problem, and it has not been solved.

Free-will is a brute facl of our experience, yet scientific models based on classical
physics are fully deterministic, leaving no room for free-will. This is an important
fact, since the supposition of free-will bears directly on our aulonomy, values,
responsibility, and on societal funclions such as interpersonal relations and the
low. Legally and medicolly, the inobility o appreciate the nature and conseguences
or our acls as freely-willed agenis is the hollmark of insanity.



2. Whiteheadean Quantum Mind Theory

The binding problem and the problem of free will, omong other things, have led
many fo conclude that quantum-dynamical properties are of the root of mentality.
Quantum theory, unlike classical physics, is not deterministic. The reason for this
indeterminacy lies in the Heisenberg Uncertainty Principle and Niels Bohr's Principle
of Complementarity. Particles like photons and electrons exist as wave functions or
fields, and properties such as the position and momentum of the particie is o field
of indefinite possibilities, called quantum potentia, until a determination is made of
one of these properties, The Uncertainty Principal states that, if we know the position
of a particle, we cannot know ils mementum, and vice versa. The same principle
applies fo energy and time. This relation was formalized by Bohr as the Principle of
Complementarity, which he applicd fo the wave/particle duality of light.

Quantum potentia exist only in a probabilistic or statistical sense, and become fully
actual only in a relational sense, according to the model of collapse of the wave
function, which is the most widely accepted model of quantum reality. In this case
the wave or wave funclion is a cloud of potential particles prior to collapse, af
which time it becomes a single, aclual parlicle, and the wave function is no longer
present. Experimentally, determination of a single state from multiple quantum potentia
involves a measuring opparatus, but the measuring opparatus, foo, can be
represented by a superposition of states, It is widely held that determination involves
collapse of the wave function by an observer and/or consciousness. This is the
mode] of Von Neumann, Wiger, and Stapp (Stapp, 2007). There are models thal
do notinvolve collapse, such as those of Bohm and Everett. Bohm's theory simply
replaces the wave function with a pilot wave, which is subject o the same probabilistic
parameters. His theory of the implicit order, however, has parallels with the quantum
vacuum, which we will discuss later,

The model of Everett and others has come to be known as the Many Worlds model,
which implies a virtual infinity of propagating-universes corresponding to each
quanlum potential across these universes as they exist in all of space-time, with the
observer playing no part. The Many Minds model is @ species of the Many Worlds
madel, which lo some extent is entailed by the Many Worlds interpretation, since
the branching-off of separate Universes would have to reproduce universes in
which our minds are present. In the formal Many Minds mode! of H. Dieler Zeh,
our minds, or anything that can qualify as an observer, continually produce their
own separate universes, each corresponding to a potentiol in the quantum wave
function prior to observation. These non-collapse theories have been popularized
under the theory of “parallel universes” or the “multiverse.”



The virtua! infinity of parallel universes are all, in a sense, our universe, in that they
have the same laws, the same fundamental constants, the same cosmolegical
consianl, ihe same particles and fields, and the same early history. These lows and
properties need not be as they ore in our Universe or mulliverse. A small chonge in
any of a large number of parameters would make life in our Universe impossible.
I has been proposed in string theory that all of the possible parameters mentioned
apply in some separate universe, and this enlails another virluolly infinite number
of universes, all part of a “supermegaverse.” Leonard Susskind (2006) estimates
that there are 10°% such universes, each with its own distinctive quantum vacuum
and sking theory. This, according to Susskind {2006} dispels the “illusion of intelligent
design.” In a “super-mega-multiverse” anything thai can happen does happen,
science reaches a kind of causal closure, and the Anthropic Principle is {ulfilled.

Consciousness-created or selected reality has lately fallen from favor as a result of
the decoherence model, which holds that the potenlia of ihe wave function are
reduced by any inleraction with the physicol environmeni. For example, a green
light wave entering one’s eye would likely decohere into a photon of green light in
the eye, and not produce a superposition of brains or minds to be collapsed by
consciousness. The decoherence phenomena is whai prevenls us from sustaining
a superposition of states for quantum computation, except under very special
conditions. Decoherence is really the same thing as collapse of the wave function,
but has different historical implicalions, and has increasingly come into favor as
the term used by Many Worlds proponents, Thus, when the wave function deccheres,
a single porlicle comes into actuality, but, in the Many Worlds models, all other
potentials are aciualized in separate Universes.

Collapse models thot evoke consciousness or von Neumann's “abslract ego” place
individual human conscious experience in a position of being the arbiler of physical
reality. This idea is untenable to many. These prablems, their possible solution ina
theory of universal mind, and the dismissal of such a solution were described by
Bohm ond Hiley {1993, 23-24):

We can see several difficulties in the altempt fo bring in the direct action
of the mind to give an ontological interpretation of the current physical
laws of the quonium theory. Thus, in the laboratory, itis hord 1o believe
that the human mind is actuolly significantly affecting the resulls of the
functioning of the instrumenls, [...] Moreover quanium theory is currenily
applied to cosmology, and it is difficuli to believe that the evolution of
the universe before the appearonce of human beings depended
fundamentally on the human mind {e.g. o maoke its wave funclion
‘collapse’ in an appropriate way). Of course one could avoid this difficully



by assuming a universal mind. Bul if we know little about the human
mind, we know a greot deal less about the universal mind. {olics added)

Universal mind is a solution 1o a greot dilemma in science’s reigning theory of
reality, which is the collapse interpretation described above. The One Mind model
of quantum reality holds thot there is One Mind in the Universe, and that is defined
as the Mind of God. This One Mind, the Mind of God, is everywhere present
through all of fime and space. It makes the multiplicity of the potential one acluality,
whether it be in the genesis of the Universe out of all possible universes, the selection
of a particular universe out of parallel universes, or in the reduction of quanium
uncertainly in meosurement or collapse of the wave function. The One Mind Model
of quantum reality would thus entertain a variely of current theories with equal
ease. Individual minds, and the mentality of actual entities, exist in relation to the
One Mind as manifestations in particular physical seitings. Experimental evidence
for the One Mind Model has been presented elsewhere {Germine, 2004), but is
beyond the scope of this paper.

Indeterminacy becomes determinate in the concrescence (PR 23). ltis God who
supplies the initial subjective aim for all aclualities, the appetition that moves towards
satisfaclion of the subjective aim in an epochal or discontinuous manner, with the
non-temporal subjeclive oim acting teleologically as the final cause through the
process of concrescence. Once this is realized through the temporal pracess of
fransition and efficient causation, the actuality in completed and passes into objedtive
immortality. It is thus that God is “the principle of concretion,” which produces an
actudlity from the field of potentiality. Equating the One Mind with the Mind of
God, the problem of infinite possible universes is solved in accordance with Occam's
principe of parsimony; all of the possibilities are brought info one, actual Universe.

Current guantum models of brain process all suffer from the some inadequacy,
and that is thot quantum uncerainty is, for all intents and purposes, fimited to the
microscopic realm. Itis without question that pardicles, ions, other atoms, molecules,
and other quantum objects exist in the brain. However, in the macroscopic realm
of the brain, there is no evidence of a unifying quanium process. The brain is,
fundamentally, o classical object, leading mainstream nevroscience to adopt o
classical approach and to either ignore or deny the problems of binding, experience,
and free-will. The very existence of free-will has been denied, and consciousness is
widely considered to be epiphenomenal, a by-product of the brain that his no
function or volitional component. Assuming evolution by nalural selection, one
would have 1o question why consciousness would develop if it serves no purpose,

The brain is a dynamical system, meaning that it is far from equilibrium af oll limes,
and dissipales energy. Such systems are called chaotic, not in the sense thal they



are disordered, but in mathematical parlance. Chaotic systems, or syslems at the
“edge of chaos and order,” such as the brain, exhibil the property of self-organization,
or self-organizing criticality. The criticality lies in the exquisite sensilivity of the state
of the system to small changes in prior physical conditions. This is the famous
“buttedly effect” whereby o butterfly flapping its wings can aller fulure weather
patterns, so as, for example, fo produce a cyclone at o distant location.

As a dynamical system the brain, as per current mainstream neuroscience, would
produce unpredictable states, much os the weather cannot be predicted, with all of
our current fechnology. Given current conditions, the slate of the system would
become increasingly unpredictable with the possage of time. If one introduces
quontum theory with all its uncertainties, the brain state would become even more
unprediciable. This unpredictability would totally compromise the rational function
of mental process, memory, and our sense of an abiding identily.

The only possible way out of this conundrum, without resorting to a mind/brain
dualism, is to posit a non-temporal process which flows from the mental to the
physical, thereby offecting the brain on a quanium level, with the sum of quantum
events being amplified by chaotic dynamics. It is necessary thal this influence be
teleological, operating by final causality. Efficient causality in fime would then be
under the continuous influence of final causality, operating outside of time, and
essentially guiding mental process. The only possible agent of such an influence
would be God, as described by Whitehead previously, or what we have called Self,
God within us, which we will examine shortly. Causality is not violated, since the
future does not affect the past, which is already settled, and since God's knowledge
of future polentialities does not entail any signals backward in time, since God in
timeless or eternal.

Metaphysics, in a relolivistic Universe, requires that the fuiure be real, albeit as
potential. if a plurality of possible universes exists in the fulure, God knows them
all. The knowledge of future polentials makes the subjective aim and final causality
work, and requires God as the “ground” of mentality. A panentheistic approach
allows this to be the case. In God and the World we have a mutual lranscendence.
Nothing is supernatural. The process works within the realm of possibility or
potentiality.

3. Self, God, and Process

The Self, Aiman, as per the Hindu tradition, is the same in all of us and in all that
is. The Selfis God, as in the Hindu tradition Atman is Brahman. To quole from the
Isa-Upanishad (Swomi and Yeats, trans., 1970, 15): “The Self is one. Unmoving,



it moves faster than the mind...Out of Self comes the breoth and the life of ail
things [...] Of a certainty the man who con seo all creatures in himself, knows no
sorrow.” In the Christian fradition the Self is Jesus, the Son of God. In the Buddhist
tradition it has been colled Universal Mind, or the Essence of Consciousness,
which is known by intuition (Goddard, ed., 1 970). In the Islamic Tradition there is
a beavtiful allegorical tale, The Conference of ihe Birds, composed in the twelfth
century by the Persion poet Farid Ud-Atiar {1961), in which all of the birds of the
world meet and set out to find their king, which is a greol bird, called the Simurgh.
Most of them do not complete the journey to find the Simurgh, but 30 birds do. On
reaching the Simurgh (131-2): “The sun of mojesty sent forth his rays, and in the
reflection of each other’s faces these thirty birds (si-murgh) of the outer world,
contemplated the face of the Simurgh of the inner world...And perceiving both ot
once, themselves and Him, they reolized thal they and the Simurgh were one and
the same being.” As we shall argue later, the inner world, Whitehead’s Heaven,
resides in the quantum vacuum, in the outer world is the manifes physical reality
that arises from the vacuum.

Ordinarily, the Self, the “Simurgh of the inner world,” is unconscious for us. It is the
Self that makes us actual entities, but only in the sense of the reverse polarity in
which the mental or conceptual pole is ontologically prior to the physical pole. The
Self can thus provide the initial subjective aim, and operote throughout the
concrescence as a final cause. Such actualily is discontinuously attained in the
mind/brain state.

There is a wealth of empirical doto that suppor! this discontinuily of brain slales,
but in the mind it is best evidenced by cinematogrophy. In the cinema, typically, 24
still frames per second are projected on the screen. This is quick enough that no
still frames are seen, which might be the case if the brain state had a higher
frequency, or even if a frame occasionally overlapped two brain states, Jason
Brown, a renowned neurologist and process thinker, has developed a theory of
mind called microgenesis, where each mind/brain siate develops out of the self.
Brown (2008, 1) writes: "All acts and objecls develop out of a self that is laid down
prior to conscious action and perception,”

4. Mind and Matter

It is widely assumed that matter, through a complex system such as the brain, gives
rise fo mind. This assumption is problematic in that it makes mind, and by implication
spiril, emergent from matier and not a fundamentol actuality, This is the theory of
emergence, which is currently the mainsiream theory of mind in science. Whitehead
atiributes experience and subijectivity to the most fundamental aclual enlities, which



become through a movement from the physical to the mental pole. Aclual entities
can, however, can have intelleclual operations and be conscious, as Whitehead

states (PR 326):

The complex of such intelleclual operations is somelimes termed the ‘mind’ of the
actual occasion; and the actual occasion is also termed ‘conscious.’ Bul the term
conveys the suggestion of independent substance. This is not meant here: a better
term is Ihe ‘consciousness’ belonging fo the actual occasion.

We encounter a problem here when we view the brain as the orgon of consciousness,
in that is comprised of many particles and physical fields, each of which could be
considered actual entities. The brain could only be considered a society of actual
occasions, or perhaps a complex or compound actual entily. A society, unlike an
actual entity, is nol the reason for its own hecoming. However, to our knowledge,
the brain is the only physical system that supporis consciousness, which Whilehead
clearly attributes to an actual entity. Clearly Whilehead's epochal nature of becoming
must extend beyond the quantum realm of particles. In the case of the human
mind, such an exlension could be envisaged as discontinuities in subjective or
internal time, which for dynamical systems such as the brain could be represented
by the temporality of changes in state.

The ego is also considered by Whitehead fo be an actual entity, assuming that an
actual occasion implies an actual entity. Whitehead addresses this in his refutation
of Caresian substantial dualism (PR 75): “For each time he pronounces ‘l am, 1
exist,’ the actual occasion, which is the ego, is different; and the ‘he’ which is
common to the iwo egos is an eternal object or, allernately, the nexus of successive
occasions.” Adopling the former alternative, thot the ‘he’ thol is shared by the two
egos is an efernal object, we note that (PR 23) “efernal objecis are the same for all
actual endities,” implying this *he’ that is shared by the two egos can hove ingression
in the becoming of occasions that are totally removed from the single individual.
Furthermore, Whitehead defines the eternal object as follows: (PR 44} “Any entity
whose conceptual recognilion does not involve a necessary reference to any definite
aclual entities in the temporal world is called an ‘efernal object.”” The ego, as an
elernal object, would then have 1o be considered to be a kind of form of mentality
that is not particular to any individual.

The problem of the mind/matter duality arises as science grapples with the idea
thal mind arises out of matter. The importance of mind is frivialized as the physical
functions of the brain are elaborated without reference to mind. There does not
seem lo be any empirical data explaining how consciousness arises in the brain,
although, as far as we know empirically, the brain is the only system which manifests
consciousness. Consciousness is seen as the end product of a process in the brain,



ihrough efficient causation, serving no known funclion. Conscious process must
involve final causation in order for consciousness in the mind/brain fo be intelligible.

In his discussion of the defining characteristics of living things, Whitehead states
{PR 104): “We require explanation by “final cause.’ Thus the single occasion is
alive when the subjective aim which delermines its process of concrescence has
introduced a novelty of definiteness not 1o be found in the inherited data of the
primory phase.” In Whitshead's cosmology God supplies the subjective aim and
(PR 67) “God is the orgon of novelly, aiming at intensification.” If we view the mind
as an actual enlity, as Whitehead did, we have o subjective aim, omnipresent
within the brain and acting on the uncertainty of microscopic quantum processes
within the brain, leading to the actuality of the mental state.

We must inquire, however, whether the process of consciousness strictly involves
the movement from the physical to the menial pole, or whether movement from the
mental pole to the physical pole is involved. We have fundamentally ascribed the
lotter movement io the agency of God. For Whitehead, God was the only actual
entity for whom process goes from the mental to the physical pole. However, having
God within us, which we identify as Self and ihe One Mind, and as God is the
“infinite ground of ol mentality,” it would seem ihat conscious process may go
from the mental pole 1o the physical pole, determining the mental state from the
field of possible states. This is consistent with the “double office” of efficient and
final causation at the mental pole.

5. The Quantum Vacuum

If God is efernal and omnipresent, and if we are fo allow ihe agency of God into
science as an explanatory hypothesis, then there must by an elernal, omnipresent
tield underlying physical realiiy. Space and time are not indefinitely divisible. There
is @ minimum space and o minimum lime, colled the Planck space and fime,
beneath which the space-time continuum doesn’t seem to exist {t' Hooft, 2005).
The fundamental reality beneoth the scale of the Planck space is called the quantum
vacyum. Particles are continuously arising out of the vacuum and going back into
the vacuum. In fact, it now appears that all of matter, and in fact all of reality, may
be continually arising and re-emerging inlo the quontum vacuum, and many
theorists now argue that space-time itself arises arise out of the vacuoum.

The phenomenon of decoherence may also arise oul of vacuum inferaclions, It has

been proposed that viclaiion of the Second Law of Thermodynamics, which produces
negeniropy or information, involves negative energy arising out of the vacuum. It
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has olso been proposed that whether or not the increase in entropy dictoted by the
Second Law leads to the forward arrow of time depends on the time reversibility or
irreversibility of inleractions with the vacuum.

The approximale dimension of the Planck length is 109 cm, twenty orders of
magnitude smaller than the proton and neutron, defining o Planck area and o
Planck space. The Planck time is about 102 seconds, the time it tokes light fo
cross the Planck length (Susskind, 2008). The Planck mass seems to be incredibly
large when we consider the size of the Planck area. It is roughly the mass of ten
million bacleria, and, if converted lo energy, would be about the same as a full
lank of gasoline. It would take a parlicle accelerator roughly the size of the galaxy
to accelerate a particle fo such energy. The quantum motion arising out of the
vacuum, caused by the Unceriainty Principle, keeps the electron from folling into
the nucleus, making the atom 100,000 times larger than the nucleus (Susskind,
2008).

According to Nobel Prize laureate Gerard 1'Hoolft (2005, 2), “|...] particles and
their properties are nol, or are not entirely, real in the ontological sense. The only
realities in this theory are the things that happen at the Plonck scale. The things we
call pariicles are chaotic oscillations of these Planckian quantities.” These quantities,
the energies that arise from the quantum vacuum, have been theorized to give rise
lo the quantum behaviors and uncerlainties seen at a higher level of description {t’
Hooft, 2005). There is established experimental proof for the existence of the quantum
vacourn and some of ils properties (Schweber, 1994; Laszio, 2004), although there
is much about its nalure that is theorefical or unknown.

There are many theories of what might be inside the quantum vacuum, including
quantum space-time foam and wormholes which allow instantaneous fransport to
distani regions of space-time. The Planck space-fime units seem lo be indefinitely
entangled, or interconnected, throughout the space-time struclure of the Universe,
providing a kind of instantaneous connection of all of space-time. This is rather
like Whitehead's concepl of the exlensive continuum as o field of potentiality
underlying all of space and all of time — past, present, and future. To quote
Whitehead (PR 72):

The extensive confinuum is that general relational elemenl in experience
whereby the aclual entities experienced, and that unit experience itself,
are uniled in the solidarity of one common world. The actual entities
atomize it, and thereby make real what was antecedently merely potential,
The atomization of the extensive conlinuum is also its temporalization;
that is to say, the becoming of actualily into what in itself is merely
polenticl.
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The solidarity or the Universe proposed by Whitehead can only be met through the
medium of the instantaneous conneclivity of the quantum vacuum. As Whitehead
(PR 57) stated: “The crealive aclion is the universe always becoming one in a
particular unity of self-experience, and thereby adding to the multiplicity which is
the universe as many,” This “unity of self-experience” is a function of what we call
the One Mind.

The quantum vacuum gives us a logical structure for whot Whitehead called internal
relations. The vacuum is the only “inside” that an ontology consistent with modern
physics has. Whitehead conceived of actual enities or occasions as having o
temporal duration and o region of space, which cannot be said fo formally exist
within the vacuum. However, if we consider experience fo be the fundamental
reality, then the vacuum would be an enormous, virually infinite, field of experience,
apparenily outside of space-lime, yet encompassing all of space-fime. Such
experience enfails an actual enlity, and since God is the only non-temporal, non-
spatial, Universal actual entity, God must be that actual enlily, in Whitehead’s
cosmology. This is nol to limil God, but only to express the inferaction of God and
the World, which is the proper subject of science when the hypothesis of God is
entertained.

Geoffrey Chew (2004), ihe renowned quanium physicist, has recognized the
importance of the vacuum both for our theory of reality and for Whitehead's
melaphysics. He describes what he calls “pre-events,” arising out of the vacuum,
providing the “impulse” for the actual occasion. Chew writes that (87): “1...] objects
{i. e. matter) correspond to regular localized patierns of large numbers of occasions
[....] The ideniity of an obiject, such as an electron or the reader of this book,
resides in the delailed structure of its repeating pre-event pattern.” Chew {87)
describes the history of the Universe as a “single choin of Whileheadean pre-
events.” He also describes immateriol pre-events, thal are (87) “patterns associable
with a ‘vacuum’ that provides geomelry for space-time ot suilably large scales.” A
pre-event pattern, he writes (88), would be a record of observalion or memory in
an enduring actual occasion. The timing of pre-events, he writes, is on the scale of
the Planck fime, which would mean that such events ore occurring ot a frequency
of about 10* times per second.

The relationship between the vacuum and physicol reality has led quantum physicist
Manfred Requardt {2009} o challenge the application of the quantum laws down
fo the level of the quantum vacuum. He states (2) “We rather view the holographic
hypothesis as @ means fo understand how quantum theory and grovitation do
emerge os derived and secondary theories from a more fundamental theory living
on a more microscopic scale. The central role in this enterprise is played by an
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analysis of the microscopic structure of the quantum vacuum which leads to the
key concept of wormhole spaces.” According to Requardt (2009), matter and
energy reflect and interact with the siructure of the quantum vacuum. He proposes
that this structure contains nodes of information transfer that can be arranged in
various ways such as to maintain a local structure, while at the same time bringing
about a non-locality which fundamentally provides instantoneous transmission of
information on a Universal scale af the most baosic level of reality. In order to
describe the quantum vacuum, he proposes a new kind of dimension, the
holographic dimension, where informalion exisls in o universally holographic and
inferconnected form, placing each unit of space-time in fundamental contactin a
Universal synthesis of information. This is very much like the manner in which o
hologram conlains the entirely of a visual image al every point. l is very similar fo
the holomovement of David Bohm, with the holographic implicote order, here the
holographic vacuum, giving rise to the explicate order, the visible space-time reality
of energy and matter.

Materialism has @ precarious foundation on the ground of reality, but it can say
nothing aboul what is beneath thal ground, in the sub-Plonckian reolm of the
quantum vacuum. Viewed from this metric, there seem to be two worlds, and this is
consistent through much of Whitehead's work {RM 103): “A mental occasion is an
ultimate faci in the spiritual world, just as a physical occasion of blind perceptivity
is an ultimate fact in the physical world. There is an essential reference from one
world to the other.” In order for mentality fo exist in a “spiritual world,” the “spiritual
world” musi pervade and underdie the substance of the brain, while exeding causal
influence including final causation over the evolving mental state. This role seems
to be uniquely fulfilled by process in the guantum vacuum,

Indian mathemalician and physicist Sisir Roy (2009) posits a generalized fime within
the vacuum, which is different than physical time, but by “limitation” gives rise to
physical time, In generalized time, according 1o Roy, there is no “before” or “after.”
There are ceriain similarities here between what has baen termed in Whiteheadean
thought as genetic ond physical time. The idea that temporal extension becomes is
summarized by Whitehead in the following possage (PR 69):

The conclusion is that in every acl of becoming there is the becoming of
something with temporal exlension; but the act itself is not extensive, in
the sense that it is divisible into earlier and later acls of becoming which
correspond lo the extensive divisibility of what has become.

Roy makes reference to the quantum vacuum as the “veiled reolity” of d'Espagnat,
and poinls out thal, in Indian Philosophy, “Maya,” which is transloted as illusion,
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has a meaning related to “measure,” and hence to limitation, which he identifies
with the genesis of physical time. In his philosophical analysis he describes the
vacuum as a noumenal realm of limilless subjectivity, which gives rise 1o the
phenomenal realm of limitless objectivity (Roy, 2009).

What emerges from these descriptions of the quanium vacuum is o relational
continuum that is fundamentally timeless and spaceless giving rise to phenomenal
reality. The vacuum may be viewed as a medium for prehensions extending from
the scale of e particle to that of the Universe. Phenomenal reality would then arise
through the fransition to the fully ativined actuolily as the limits of the Planck
dimensions are exceeded, atwhich point the entity enters the mode of presentational
immediacy. The polarity of the actual entily develops with a physical pole in the
world of matter and energy that emerges from the vacuum into temporality and the
non-temporal mental pole that remains in the realm of the vacoum.

In the Universe os we know il, the highesi expression of the Mind of God is in
humanity. However, the Mind of God is so far above the Mind of man as to be
inscrutable, and the upward evolution of the mental and spiriiual nature of man
will conlinue fo limits we can only imagine, God’s creation of man is ongoing, and
itis a pari of God's safisfaclion that we evolve toward divinity. Teilhard spoke of this
process as “Christogenesis.” This process will necessarily involve the emergence of
Self into consciousness and the franscendence of ego-consciousness, and lead us
s a species to the New Jerusalem,

6. The Ego and the Self

That the mental pole would be orgonized in the quantum vacuum on a Universal
basis would seem io follow from the spacelessness and timelessness of the vacuum.
Harmony, not compelition, is the predominani evolutionary force which God
aclualizes in nature {(RM 156). The Self arises s a reality in the brain, fundamentaily,
as a place for God to realize that harmony. This Self, logether with the evolving
brain, has its highest purpose in unily with God. The unity of Selt/God is the same
as the Atman/Brahman unity.

We are in this Universe for a reason, fo live in harmony. We are a species very early
in our evolution, and our fulure is uncertain, but there is no way lo stop this
progressive harmonization, which is a final cause in the Mind of God, which we
call the One Mind. As the supreme actual entity, the consequent nature of God is
the reason for His own becoming, and that becoming has a unitary relationship
with the becoming of the World or Universe. The One Mind Model of quantum



reality essentially holds that the One Mind manifests itself in nalure as a single,
actual Universe evolving over lime over a particulor trajeclory, The Universe, as
per Charles Harishorne, is the body of God. Aclual entities then would all belong
to this Universal orgonism.

The ordinary use of the ego is reflected in Webster’s dictionary, which lists the first
definition as “the self, especially as contrasted with another self in the world.”
Egotism is defined as "an exaggerated sense of self-importance.” There is also a
psychological concept of the ego, which shores some features of the ordinary
definition, but differs in some ways, as we will discuss shorly.

Alber Finstein held thal our separateness from the Universe and others, which we
ascribe to the arrogated ego, is a delusion, os in the following famous guotation:

A human being is a part of the whole, called by us, “Universe,” a part
limited in time and space. He experiences himsell, his thoughts and
feelings as something separated from the rest— a kind of opfical delusion
of his consciousness. This delusion is a kind of prison for us, restricting
us fo our personal desires and to offection for o few persons nearest fo
us.

The ego, as defined psychologically, is a concept derived from Sigmund Freud’s
structural model of the mind as comprised of id, ego, and superego. The ego, as
so defined, provides our orientation to reality, including the rational function of the
inteflect and our identity. it mediates between the id, which expresses the “drives” of
the “pleasure principle,” and the superego, which tends to fimit the satistaction of
the drives when they are in conflict with values and conscience. The mature ego
channels and satisfies the drives in a way that can be beneficial lo the individual.
Freud saw the ego as the goleway 1o consciousness, parly conscious and parily
vnconscious. By allowing contents of the unconscious to reach consciousness, the
Freudian ego serves as a filter, both for the organization of unconscious processes
and filtering of irrelevant or unpleasant contents.

In the work of Carl Jung, the Self is an archelype of the collective unconscious.
Jung's concept of archetypes is similar to Whitehead's concept of eternal objecis.
Self, Jung believed, is the center of the psyche. Ego has its cenler in Self, and it is
the reunification of Self and ego that is the goal of individuation in the latter part of
life.

Erich Neumann (1954) followed Jung but also diverged from Jung on some key
points. In the child, Neumann holds (45} “the conscious ego is still incompletely
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separated from the unconscious self.. these elements belong lo the eternalily of the
Divine Child.” Ordinarily, this separation is completed in adolescence, with
development paralleling human history (114);

Through the heroic act of world creation and division or opposites, the
ego steps forth from the magic circle of the uroboros [unconscious self]
and finds itself in a stale of loneliness and discord. With the emergence
of the fully fledged ego, the paradisal situalion is abolished; the infantile
condition, in which life was regulated by something ampler and more
embracing, is al its end, and with it that nalural dependence on that
ample embrace.

Erich Edinger {1972) followed in the tradition of Jung and Neumann, and picked
up Neumann's idea of the ego-Self axis. Inflation of the ego, which he equates with
sin, is caused by ego identification with the Self, causing the loss of support of the
Self, or disruption of the ego-Self axis. We have termed this apolheosis of the ego.
This condition can only be remedied when the Self is restored o its lost honor
through repentance or contrition. This payment for the ego’s sin is a necessary
condition for grace, and necessitates the Self’s self sacrifice. It is than that the
heoling power of grace can occur from the Self to the ego.

There are some clear parallels between the Judeo-Christian tradition and the history
and development the ego and Self, which also bear on our contention that God is
a necessary predicate of mentality and consciousness. Neumann said that, with
ihe “development of the fully fledged ego” the paradisal situation is fost. There are
two Biblical stories that seem to give an account of the Fall. The first is the expulsion
of Adam and Eve from the Garden of Eden. By eating of the Iree of the knowledge
of good and evil, Adam, or ego, was making himself equal to God, or Self.
Parallel to this is the story of the fall of Lucifer. Lucifer was an angel of God in
Heaven or Paradise, who committed ihe sin of thinking himself equal to God, and,
because of his sin, was cas! down into the earth. So, Lucifer can be seen as the
equivalent of the inflated or arrogated ego that sees itself equal 1o Self.

The Fallis mythological as well as developmental and histerical. lts meaning derives
from the developmental and historical separation of ego and Self, brought about,
not by the development of the ego, but by its separation and illusion of being the
“god of its own universe.” This process is a kind of solipsism, and it is therefore not
surprising that a similar solipsism has found its way into our theories of mind and
reality. ‘
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7. Solipsistic Minds

Our current, mainstream views of the mind are, in a sense, solipsistic. The word
solipsism is derived from the Latin solus, alone, and ipse, self. In the mainstream
scientific picture, we are very much alone in our own selves. It is widely held thot
our interactions with others are based solely on our own “theory of mind.” So love,
for example, is not a feeling that we experience towards some individual or
individuals, but is limited lo our brain's construction of that individual in cognition,
behavior, and memory. Despite all intuitions to the contrary, there can be no true
emotional reciprocily befween people, only interactions of representations in each
separate mind. While not completing the general definition of solipsism as denial
of the existence of anything outside ourselves, this fulfills a part of the definition in
that, inside ourselves, we are very much alone, according to scientific materialism.

As we had discussed before, quantum decoherence, along with the classical behavior
of macro-objecls, prevents us from formulating a quantum theory of the mind/
brain without final causality. This entails knowing the possibilities of the fulure and
positing one possibility as a subjeclive aim, presiding over the concrescence
throughout the process of fransifion through efficient causation. This requires an
omnipresent, omniscient God. Thus wa posit panentheism as a fundamental reality,
and in so doing avoid the solipsism of separate minds.

We may propose that God is solipsistic in the sense that He knows all that it is
possible to know. At the same time, as Whilehead stated, the World iranscends
God as much as God iranscends the World. If we read World as One Universe,
ond God as the locus of One Mind, we can see that the consequent nature of God
continues lo grow and evolve with the Universe, requiring in a sense the process of
transition that belongs fo the Universe. Decoherence is a result of reactions wilh the
environment, but the Universe has no environment. I is the Universe alone that,
physically, can be considered self-referential in the quantum sense.

We are proposing here that consciousness is a two-way process. The Self —- God
within us - is the final cause from the outset of the evolution of the brain slate, with
a degree of freedom resting on the efficient cousation inherent in the ego-structure
of the mind/brain. We view the brain stale as having a duration for efficient
cavsation, which befongs to space-time. The brain state, under efficient causation,
is on the edge of chaos, and exhibils what is colled self-organizing criticality. This
critical dependence on very small changes allows the subjective aim, concrescence,
and final cavsation fo operate oulside of space-lime, in the quantum vacvum, on
the sum total of alf of the microscopic quantum uncertainty in the brain over that
duration of efficient causation of the brain state. However, that uncertainty cannot
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be used fo actualize o state that is not within the realm of potential states, which
uniquely belong to the individual organism, and which are dependent of the structure
and function of the mind/brain.

There is a kind of sublle solipsism in the notion that the individual mind or
consciousness collapses the wave function, bringing about definite actualities out
of polentialities. These models assume that the individual mind has a separote
inferaction with the brain (Stapp, 2007), and are thus dualistic. They are solipsistic
in the sense that they posit no inferdependence or need for an interaclion of
experience or consciousness ouviside of the individual brain. The Many Words/
Many Minds models take a further turn towards solipsism by having our individual
minds lake on the function of moker of our own apparently privale universes.

8. Evolution

The evolution ot life on earth is a scientific fact, which would be futile 1o argue from
any perspective. Charles Darwin developed the theory of evolution by nalural
selection. In doing so he made a mojor assumption, which we challenge here, and
that is thot there is no final causation in evolution.

Natural selection is like a ficket to board the train. You need a ticket fo get on the
train, and the ficket determines where you must get off. The ficket does not make
the train, drive the train, power the frain, determine what path the train will take, or
create you as a passenger. Lord Kelvin, in the nineteenth century, argued against
the Darwinian theory of evolution by natural selection on the bosis of the new
science of thermodynamics. Brooks and Wiley (1986} showed that the laws of
thermodynamics, parlicularly those that cover negentropy, or order, seem to govern
evolutionary diversity. They concluded {195): “Rather than assuming that
environmental selection is the ‘only directive force’ in evolution, we do not think it
is direclion giving ot all.” More recently Stuart Kavfmann {2000) described self-
organizing palterns and processes that seem to govern much of evolution. This
self-organizing criticality makes evolulionary and ecological systems subject fo final
causality in the some way as the mind/brain system is.

it seems that, in the course of evolulion, features arise that are later co-opled for
other purposes, or from features that seem fo serve no purpose at all. These features
are called preadaplations. This term was later abandoned for the allernative,
exaptotion, to avoid the implication of final causality, although the term preadaptation
is still sometimes used. The ancestors of birds, for example, are said 1o have developed
feathers for thermol regulation, which were lately critical to flight. The wings of birds
are said to have developed gradually, again as a means of thermal regulation.
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A well-known example of an exaplalion is the ropid evolufionary growih of the
human brain, leaving spaces or spandrels, which were thought 1o have been later
co-opted for language, arl, commerce, war, and other functions (Buss ef af., 1998).
It should be noted that the large cranium of humans had a negative survival value.
The pelvic orifice in the female had to be widened substantially fo give birth, leading
to deoth of the infant and/or mother in those that did not have a wide pelvic orifice.
Notwithstanding, infant and maternal mortality in childbirth, as a result of delivery
of a large cranium, would have remained high. In order for the enlarged cranium
io be delivered through the pelvis, infanis would have to be delivered at an early
stage of development, making them unable to survive for a substantial period of
time without protection and care, further increasing infant mortality. These changes
would have to have co-evolved with the increasing size of the human brain. In
terms of natural selection, there would have had to have been a clear survival and
reproduclive benefit of the enlarged brain, and brain size would have had to have
been an adaptalion offsetiing these maladaptive features. This adaplive value would
also have been sufficient to warrant co-evolution of other features. However, the
rapid growth of the human brain was recognized as o preadaptation by Steven J.
Gould (Buss et al., 1998), arguably the greatest evolutionary scientist of the twentieth
cenlury.

The eye is another complex organ that had to have evolved in stages. Referring to
work of philosopher David Drew, Stuart Kauffman, whose earlier and brilliant work
on self-organizing systems and evolution we have briefly discussed, noted with
approval that Drew had spoke of the evolution of (Kauffman, 2009, 5) “the eye, or
even a red light sensilive cell in the progeny of an organism with no light sensitivity,
as a 'blind teleology.” Itis interesting that Kauffman, referring to a 2009 paper of
Steven Howking, the famous physicist, entitled “Godel and the End of Physics,”
states that (Kauffman, 2009, 2) “no finite set of laws may suffice to describe by
entailment the evolution of the physical universe.” Kouffman describes the
preadaptation as fundamental to evolution, and goes on fo say that {3} “the evolution
of the biosphere by Darwinian exaption, or ‘preadaptations,’ is not describable by
sufficient natural law.” He argues that the opportunity for adaptation is a “blind
final couse,” which is the missing “why” of Darwinian evolutionary theory. He
argues for o partially fowless and creative universe, such the evolution of the
biosphere and of species is inherently unpredictable.

If we accept the notion that evolution occurs through preadaptations, which are
unpredictable in both origin and ouicomes, bul are somehow propagated in the
biosphere by blind teleology or blind final cause, not describable by natural law,
we must inquire as to how the blind teleology is referred to some future actuality. If
the phenomenon is not referable to some future actudlity, or possibilily of actuality,
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how can it possibly be called o final cause? If there is conneclion between the
phenomenon and some fulure actuality, in what sense is it blind? God produces
final causes from the realm of the possible fulure, and such finai causality would
help explain the difficullies which we have in explanation of preadaptation and
other evolutionary problems.

For Whitehead the “microscopic process” of the indeterminate reality of the future
becoming the determinate actuality of the current occasion is teleological (PR 214).
Later in the same passage Whilehead states that the actual enlity (PR 215) “repeats
in microcosm whot the universe is in macrocosm,” perhaps suggesting a wider
purview of the teleology of the actual occasion. The process goes in two direcions,
from the microscopic fo the macroscopic to the microscopic, from God to the
World and from the World to God. Actualities in the World emerge through self
causation only in the context of this intercourse between God and the World.

The Cambrian explosion occurred around 520 million years ago ond marks the
first appearance of dozens of animal phyla, including nematodes, annelids, mollusks,
arthropods, echinoderms, and chordates. The chordate phylum includes all animals
with spinal chords, so the Cambrian explosion seems to mark our distant ancestry.
The rapid appearance of many of the major current phyla of animals wos a challenge
to Darwin and the theory of natural selecfion, and he acknowledged this in the
Origin of the Species, finding it a serious and inexplicable problem and a valid
orgurnent agoinst his theory of evolution by naotural selection. There have been
many plausible explanations for the phenomenon, but no clear scientific evidence.
Simon Meorris {2003, 1) opined that “the sudden emergence of a whole series of
different body plans from an effectively identical worm invokes an almost
homunculuslike effect, whereby each phylum has a latent form somehow concealed
within the primitive worm.” Moreover, in the Cambrian explosion, evolution appeared
fo occur from the “top down,” with higher categories of animals, or taxa, arising
first, and lower taxa appearing later (Kauffman, 1993).

One explanation for the Cambrian explosion is that ecological niches were
unoccupied, leaving the opportunity for new types of animals o evolve {Kauffman,
1993). Thus evolution may involve the absence of natural selection, since these
organisms would have had to rapidly evolve withou! selection pressure. Be that as
it may, the latent potential for the evolution of higher taxa and the filling in of taxa
from the top down speck of final causation.

Genefics is the foundation for evolution, so we might expect to find genetic mutations
that confer fitness fo be selected in the course of evolution. Other mutations that
don't affect fitness are called neutral. In ¢ 1968 article in Nafure on the rate of
evolution, by Motoo Kimura, it was determined that, in the evolution of mammals,
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genetic mutations by nucleotide substitulion occur, on average in the population,
every lwo years (625). This is in conlrast o the standord-rate evolution estimate of
substitution in a population or around one every 300 generations. Kimura {1968)
described these frequent mutalions as nevtral, and estimated the rate of neuvtral
mutations in mammals o average about four per gomele (sperm or egg) (625).
The mutant genes seem 1o be fixed or established in the population at about the
same rate that they occur (625). These data make it clear that genetic mutations in
populations, are not, for the most part, those thot ore fixed by natural selection,
ond imply that the rate of evolution is not substantially governed by notural selection.

Neutral mutations occur at such a regular rate that they con be used to eslimate
the date of common ancestry of groups or populotions of organism. It is of interest
that we humans, it would appear, neorly went extincl, in that the genetics can be
traced back to anceslry from o single human individual, at fwo times in geclogically
recent history. The Y chromosome is passed down only through the male line and
the mitochondrial DNA sirictly through the female line. There is a fime-dependent
phenomenon of genelic alleration that maokes the DNA more variable as meosured
in populalions over lime, enabling genelicisis to determine the most recent common
ancestor. The mitochondrial “Eve” lived around 200,000 years ago, most likely in
East Alrica, and is thought 1o be the ancestor of all current humans. The Y
chremosome Adam, also thought to be ancestor of all current humans, lived about
40,000 years ago. This means thol if either of these two individuals hadn’t lived or
hadn't reproduced, chances are we wouldn't be here. The fact of our existence
would then mean that either we are very lucky, and/or that our being here is o final
cause of our survival,

Alternatively, had our species not had these “close calls” the genome would be a

lot more diverse than it currently is, and more than one human species may have

developed. Lack of genefic diversily adversely impacts capacity to adapt and survive,

in Dorwinian lerms. As it is, we are a single subspecies, Homo Sapiens, genetically

divided only by race. if we were more diverse, what would be the consequences for

a future world cullure? What will be the consequences for our fulure, based on our’
extremely narrow genome?

Regarding these questions, one can only guess. Our lack of genetic diversity supports
the principle thot we are all equal. No one race is inherently inferior 1o another.
This fact should allow us more readily 1o form a cohesive world culiure. Moreover,
ihe racial genetic homogeneity of humans is increasing, particularly in couniries
like the United Slates. On the other hand, our lack of genetic diversily may couse
us to be more susceplible fo certain diseases. We are the only animal that can
develop AIDS, although the chimpanzee, thought o be our closest living relative,
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can be infected by the HIV virus. The HIV virus does not have a capsule, and thus
dies very quickly when exposed to air. 1 therefore cannol be fransmitted orally or by
becoming airborne. If it had a capsule, it would spread like the influenza and the
common cold viruses. Our cosmopolitan world insures the geographic fransmission
of disease pathogens such as viruses and bacleria. '

9. Conclusion

The fulure is potential, known as such only to God. Humankind is faced with
challenges as well as opportunities. We manifest in groups as we manilest as
individuals. Some 200 years ago the scientist Pierre Simon Loplace fomously said
regaraing God that there was no need for such a hypothesis. Scientisis today hoave
much the some oftitude. God must be causal if He is to be relevani to science.
God is necessary al the scientific level of description as the agent of final causality.
Both God and final causality are skrictly forbidden by orthodox science. We have
argued here that there now is a need for God in our hypotheses, and that, defining
God and His functions on a Whiteheadean basis, the hypothesis of God has
substantial explanatory power.

We argued here that the mind must be quaritum, which has been argued by many
others. Quantum mechanisms for mind and consciousness are deficient in that the
brain, although supporiing a wealth of quantum processes on the level of the
parlicle, ond to a less degree on the atomic and molecular levels, cannot support
the necessary level of quantum coherence, or even a relevant, susiained wave
function. Quantum models must then resort to mind/brain interaclion and mind/
brain dualism, ulilizing the hypotheiical quantum theory of the observer, How can
the observer be in the brain if the observer is the brain2 The only recourse then is
to a sub-quantum foundation of reality and mental process, in the quantum vacuum,
The vacuum is everywhere, at the most fundamental leve! of reality, and is the only
known source of physical reality. It is proposed that the vacuum is the physical
correlate of Whitehead’s mental or spirilual world. The vacuum is a single,
interconnected medium, in keeping with our assertion thot the Mind is fundamenially
One. The link between observation and actuality in quantum theory gives us a
single Universe, honed oul of the enormous realm of possibility that oblain for the
evolution of the Universe, life, and consciousness through the agency of a single
God in interaction with a single Universe,

We have need for the hypothesis of God, as a unifying principle, as the source of
order, and as the final causality that make science work. Process in nafure goes
from the physical to the mental pole, and consciousness is only achieved in higher
order entifies. For God, process starts o the uppermost place on the menial pole,
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as a consciousness that is higher than our own, everywhere present. Whitehead
introduced God into his metaphysics because, fundamentally, he needed God to
complete it. Thus the main seclion on God is ot the end of Process and Realily. In
the same sense, if God is aclive, and not just a passive observer, science will need
God for its completion.
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