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Abstract

An account is given of a recent proposal to complete modeamtyun theory
by adding a characterisation of consciousness. The neguliory is applied to
give mechanisms for typical parapsychological phenomand ways of testing it
are discussed.

1 Introduction

A succession of writers (see Radin, 2006, for a popular siitvave associated para-
psychological phenomena and quantum theory, their coration perhaps being the
strong but imprecise feeling that, in Radin’s words, “Expemts have demonstrated
that the worldview implied by classical physics is wrong in just the right way to
support the reality of psi.” Until recently it has been haodrn this feeling into a
firm, testable link between physics and parapsychology.,Mowever, this possibility
is offered by radically new approaches to quantum theomstiag from cosmology
(Hartle, 1991; Page, 2001) and the influence on conscioastedies of the work of
Chalmers (1995) and Hameroff and Penrose (1996).

Prior to these developments, most quantum theories of gsibkan phrased in
terms of substance dualism, involving an interaction betwaind and matter which
either causes and directs a collapse of the quantum stgtéNalker, 2000) or deter-
mines the nature of an (effective) “measurement” perforimethe mind on the brain
(Stapp, 2005). The background and motivation for this paperthe other hand, is
an approach inspired by a dual aspect philosophy, in whidr@wess/consciousness
is an aspect of particular quantum systems (Clarke, 200atreugh from a formal
point of view the theory could equally well be formulated émrhs of substance dual-
ism. On this view, consciousness does not perform a measatemhich is a purely
physical process, but it determines the nature of the usétieat we are aware ofThis
produces a testable theory, in which there are far fewer amkrguantities than in a
substance dualist theory where the nature of mind in itesifains a largely unknown
area.



This paper also adopts a different approach to entanglethantthat of Radin
(2006). He writes that “Quantum entanglement as presentigrstood in elementary
atomic systems is, by itself, insufficient to explain psi.tBuwe ontological parallels
implied by entanglement are so compelling that | believe’thbe foolish to ignore.”
While agreeing with the first sentence, | would qualify thes®l. Entanglement usu-
ally takes place indiscriminately with the whole of the e@owiment and thus obscures
guantum information rather than transmitting it. On therapgh here, the explana-
tions of many forms of psi do not use entanglement directhstdad, they draw on
Zeno-like effects (see section 2.4 below) paralleling ¢hos(Stapp, 2005) but here
arising from very different philosophical and physical geectives.

The interpretation of quantum theory used here (Hartle 11@arke, 2007a,b)
is based on the the use of “histories” (defined in section 218v). The approach
developed makes no alteration to the dynamics of physicaitethe Hamiltonian).
It adds to the quantum formalism only ingredients that areded anyway in order
to make most current versions of this interpretation cotepl&he theory has no free
parameters still to be determined, though some structapadas of its implementation
need to be refined by further physical and parapsycholomgieastigation. Itis a theory
which can stand in its own right as a likely implementationexfuirements that have
already been accepted in mainstream physics (Page, 2004l).demonstrate that a
theory of this form provides testable explanations for¢abpsi phenomena.

The account is in three parts. Section 2 describes in outtiaéhistorical back-
ground and quantum mechanical formalism to be used, se®fiwasents mechanisms
for typical parapsychological phenomena in terms of thisnfalism, and section 4
outlines some salient aspects of possible future paraptygical experiments to test
these ideas.

2 Theoretical Context

2.1 Background to Quantum Theory

The theory involved here, which | will term “Algebra specifton by consciousness”
or ASBC, in based on our current understanding of quanturyhés the enormous
progress made in this area over the last 20 years is si#l kttown outside specialist
journals, I will summarise this first.

Quantum theory in its early days was characterised by thiemof the “collapse
of the state” (or, in older writing, of the wave-function) igh was supposed to be ini-
tiated by the process of observation. Precisely what cheniaed an “observation”,
and how it actually was responsible for the collapse, regthtontentious, accounts
including the intervention of human consciousness (frorgier onwards) or the ad-
dition an extra physical layer of hidden variables (Bub atigets). Groundwork for a
different approach was laid by the first fully developed tlyethat dispensed with col-
lapse: the relative state formalism of Everett (1957). Tas assumed in subsequent
work, but on its own it did not pinpoint which states could bgarded as classical and
which quantum. A decisive step was taken by Daneri et al.Z1@#0 argued that dis-
tinctively quantum effects relied on the relative phaseguantum states (in the sense
of thephaseof a complex number), and showed that this phase informatamlost in
the course of the macroscopic amplification of a state, tieguih an essentially clas-
sical situation but without the invoking of “collapse”. Bhioss of phase information
became known as “decoherence” and formed the basis of thenmédl theory of the



way in which classical behaviour emerges from a quantumadr@ilulini et al., 1996)
without the need to invoke collapse.

In parallel with this, the growth of quantum cosmology rdigaeore acutely the
need for a theory of the emergence of a classical world, fachva different approach
was chosen based on “histories” (Hartle, 1991), developes@ction 2.3 below. The
two approaches of decoherence and histories are complamgeintthat decoherence
theory characterises the physical mechanism through wéigiven subsystem can
behave classically, while the histories formalism degsibow a sequence (or a space-
time network) of such subsystems can build a probabilisticcture, and shows how
decoherence enters into this to produce consistent pidhehi Both systems are in-
complete, however, in that they only demonstrate that qumaittieory isconsistentvith
a classical structure without examining whether such asiranecessarilyemerges,
or whether the structure is in any sense unique. A key negegbult here was that of
Dowker and Kent (1996) showing that the requirement of atasogic didnotsingle
out a unique framework.

A further strand in the argument was added by Penrose (200djking from a
picture that included the collapse of the state, he pointgditat general relativity
(which must be included in any subsequent general thedhguadh it is still far from
clear how this might be done) implied that not all quantuntestaould be superposed,
and hence gave a criterion for when the quantum state hadlapse as a result of
gravitational effects. This criterion can be translated the language of the histories
interpretation (Clarke, 2007a), without the need for statéapse, where it does much
to reduce the arbitrariness of the choice of subsystemsstheaguired in the histories
and decoherence approaches.

The theories presented so far, while demonstrating thestensy of quantum the-
ory with a classical world, are incomplete in that they stdlnot explain the necessity
of a classical world. For this two further elements are ndedephysical characteri-
sation of what systems have consciousness, and a meansrobmeg the problems
raised by Dowker and Kent (1996) without interfering witle thasic (rigorously tested)
dynamics of quantum theory. The first of these, the critef@rconsciousness, has
been highlighted but not solved by Page (2001), and it isgeised that the solution
must necessarily be to some extent speculative in the dunastent state of con-
sciousness research. A possible solution has been propgdadnald (1990, 1995),
but it does not match well with the data from biology and cémssness studies. |
have explored a proposal of Ho (1998), based on observaifangroorganisms, that
systems with consciousness adensively cohererslystems (see subsection 2.3, 3c,
below). Such a system is by definition one where any two ofatispare maximally
entangled, but it is effectively unentangled with systematsiole itself. The virtue of
this definitions is that, being at a very basic level, it doesinsert “by hand” fac-
tors such as memory, carbon-based life and so on which aly lit be explained by
evolutionary theory; that is, it does not presuppose thaildatf established biology.

The second of the elements that must be specified in order ke the classical
world a consequence of scientific theory, and to answer th#tertge of Dowker and
Kent (1996) just described, concerns the structure of itipas. In order to under-
stand this, we need to note first that quantum theory tends &xpressed using two
alternative languages: based either on logical concepts) concepts from linear al-
gebra. In the language of logic,@opositionis a statement that can turn out to be
either true or false; and ascertaining this could be regbeitber as a measurement or
as an act of consciousness. In linear algebra language eouthler hand, a proposi-
tion is represented by a projection of the space of quantatesinto itself, and the



proposition is true if this projection leaves the curreatstunchanged, and false if it
projects the current state to the zero vector in state sgaceither case, a collection
of propositions together with the usual logical conneciwg, AND andNOT, is called
an Algebra and aBoolean Algebraf these connectives satisfy the rules of classical
logic. The second element needed for completing quantuoryhe then a process
that selects either a Boolean algebra of projections, obsedwf such an algebra, over
each extensively coherent (and so conscious) subsystettowkg the proposal of
Stapp (2005), we suppose that it is an actafisciousneshat singles out a Boolean
algebras or a subset of one, as described in the next section. | will refer to thappr
sitions in the selected (subset of a) Boolean algebra ag bssertedy this dynamic
of consciousness.

2.2 Consciousness

My consciousness of the world is not a pure receptivity of data: in addition there
is an active side, in that data is inevitalglgnstruedKelley, 1955) into rocks, people,
stars etc.; and this not just by verbal association, but beegepbal processing into
significant elements (Teasdale and Barnard, 1993). Thowgly atetails of this process
are still to be filled in, we can suppose that it takes placeugh a sequence of stages
of neural processing which in its initial stages is well apgpmated by a description
using classical mechanics. In the final stages that mandesinsciousness, however,
it is fruitful for both physics and psychology to conjectubhat the process is quantum
mechanical in the sense that non-commuting propositi@ewote 2 at the end) play
an essential role.

As shown by Kelley (1955), the process of construal is fluid eonstantly devel-
oping: with each moment of perception there is scope for a cmvwstruction, a new
“framework of meaning”, so to speak. This capacity constithe active aspect of
consciousness through which it can affect the behavioun@btganism. In terms of
the dual aspect approach to consciousness adopted hemeetie aspect of construal
has as its physical correlate the selection of a particulbset of a Boolean algebra of
propositions on the quantum of state of the final stage ofgssing.

In contrast to the dominant Copenhagen interpretationghvim some versions re-
gards consciousness as the essential part of the procelssasiation, in the histories
version of quantum theory the process of coming to consniesss involving construal
as just described, is quite distinct frammeasurementlhe latter is a conventional phys-
ical process in which a microscopic state (the system) iplealto a macroscopic state
(the apparatus) so as to form a record. By contassciousness a process indepen-
dent from the ordinary dynamics of physics, operating ehtiwithin the conscious
system. The operation of consciousness is partly contrbljehe effective state of the
system (see Note 2 at the end) which brings into play theteffanformation process-
ing in the organism; but its details, which Penrose has argue non-algorithmic, will
require extensive future research.

Because measurement and consciousness have quite diffegns, their struc-
tures are different. In a measurement the macroscopiclstata very short decoher-
ence time as a result of interaction with the environmenichienables it to form a
record. It produces a mixed state on restriction back to tleeascopic system, but
(since we are not assuming a mechanism for collapsing tted #tdoes not perform a
selection of one particular outcome. In particular, thisnmsethat when the quantity be-
ing measured is binary (a proposition having the valtRSE or FALSE) the operation
of negation operates in the usual way, so that findingAtt-be TRUE is equivalent to



finding A to beFALSE.

Consciousness reflects a very different logic, which affisea the peculiarities of
our mental make-up. Though we identify the “I” with our innaarbal dialogue, it is
becoming increasingly clear from experiments in cognigiggchology (Teasdale and
Barnard, 1993; Barnard, 2004), now recently reinforced éyrapsychology (Dosen-
bach et al., 2007), that our mind is constituted by at leastdistinct but closely inter-
acting systems. It is not necessarily the case that all cktlsgstems are aware in the
sense used here; but it does seem from the data of meditativeeBlection (e.g. So-
gyal Rinpoche, 2002) that the core of consciousness liesnaverbal system which,
because of our self-identification with language, we (paxazhlly) usually refer to
as “unconscious”. The non-standard logic of this area wasdiveloped by Ignacio
Matte Blanco (Matte Blanco, 1998) and subsequently clariiig Bomford (2005). Its
significant points are that it does not possess the standgation operation, and that
it has a structure analogous to, but distinct from, quantugicl(Clarke, 2006), which
makes it ideally suited to complementing quantum logic. &ese of its non-standard
logic there isnorequirement that whed is in the set of asserted propositions, neit-
need also be there. Thysneed not be a full Boolean algebra. This will have cru-
cial implications for parapsychology later. Though thenpiples that have just been
specified above are rather general, they are already sufficjgrecise as to give quite
a clear idea of the general form of the theory. In particutawill turn out that the
general structure to be outlined will place strong constsadbn what psi can or cannot
do, making it more testable than conventional dualistic@pphes to quantum theory.

It should be born in mind throughout that in the dual aspepragch taken here
(which stems from the work of Spinoza — see Note 1 at the endisfiaper), mental
aspects such as consciousness and physical aspects suténss/e coherence (item
3c, section 2.3 below) have evolved together and are conguitary views into the
same reality. Extensive coherence does not “cause” camso#ss, nor vice versa.

2.3 Quantum Histories

The notion of a history was first formulated by Griffiths (198d then transferred to
a global context by Hartle (1991). The evolution of the idaa be characterised as a
series of reformulations of quantum theory:

o from probabilities for outcomes of a single measurem(eniginal quantum the-
ory); to

e correlations between outcomes of successive measurentents
e probabilities for sequences of measuremdatgyinal history interpretation); to

e probabilities for an array of measurements in space-t{idartle’s “generalised
guantum theory™); to

e probabilities for an array of moments of consciousness atsptime(ASBC).

I will first give (in outline) the definition of how a history pgesents “an array . .. in
spacetime”, closely following (Hartle, 1991), and thenigade briefly how probabili-
ties are linked into this. Fuller details are in (Clarke, 28D

1. Loci. The basic elements that form the basis for a history, tedowdare spec-
ifications of a particular subsystem of the universe over réiqudar region of



space and time-interval—i.e. over a particular space-tieggonU. An ex-
ample of a locus drawn from Hameroff and Penrose’s theoryoakciousness
(Hameroff and Penrose, 1996) might be as followswould be the union of
regionslU,, ..., U, each corresponding to one of a collection of cells (not nec-
essarily connected) making up an organ or organs in the ,baliconsidered
over a (variable) interval of time, and the subsystem aasediwith conscious-
ness is described by a quantum spacef states of the conformational structure
of the microtubules in the cells @f, together with a complementary spaé
describing all the other degrees of physical freedom éver

So formally,

(a) alocusconsist of a triple(U, H', H), whereU is a space-time set ard
andH’ are Hilbert spaces associated with The total quantum Hilbert
spaceH, overU can be represented as a subspade’ab H.

(b) It is also maximal in its extent in time while having theoperty that all
events inU are determined by data at a single moment of time (a property
known as global hyperbolicity).

Property 1b results in a time extent that in the centre ofégéon is of the order
of magnitude of the time taken for light to cross the regi@uducing to zero at
the edges. This is the closest one can get in modern physics‘instantaneous
moment”, since the latter cannot be defined in relativitytiye

2. The consciousnessf a locus, which subjectively correspondsto the conditibn
extensive coherence (see 3c below), results in there bpexified (“asserted”)
at each locus a particular subsetf a Boolean algebra of propositions (i.e.
projections) or{. As described above,will in general not be full algebra).

3. Ahistory consists of a s€tPy, £1), (P, £2), ... of pairs in which

(@) £1, Lo, ... are loci which are partially ordered with regard to their oait
causal relations (given any tw®, and £, either g, is causally prior to
£9, Or vice versa, or they are entirely space-like related thedher), and

(b) P1, P, ... are propositions from the sefsassociated with the respective
loci.

(c) Moreover it is required that each locus in a history isgige such that any
two spatially defined non-overlapping parts making up thelalare fully
entangled with one another. (See Clarke (2007a). This piypecalled
extensive coherengeEach locus is also maximal—as large spatially as it
can be—while still exhibiting extensive coherence.

Property 3c implements the criterion for subsystems theabarmare. The propo-
sitions P1, P, ... appearing in a history will be referred to eealisedat their
associated loci. The combination of a realised proposdiwhits locus is inter-
preted as amoment of consciousne$zage, 2001).

Probabilities (or, more precisely, “weights” that can biipreted as probabilities
when the logic of the propositions in the history is claddiage then attached to his-
tories by means of a functian((Py, £1), . . ., (P, £,); p) (See equation (2) in Note 2)

INote that “causal” is used here in the sense of relativitptjieas asserting the existence of a time-like
or light-like connection between events, and not in thegsttiphical sense of causation considered later.



which associates a real number betw8eand1 with each history, and whereis the

initial state of the universe. In cases where the histoaésfy a classical logic (as can
be shown to be usually the case) the values of this functimmookice exactly the prob-
abilities for ordinary quantum theory. This function, dissed in more detail in Note
2, is a special case of tlieecoherence functional conventional history theory (modi-
fied to this relativistic setting), which packages togethertime evolution of quantum
theory, its probability interpretation, and the critera there being a classical logic.

2.4 Zeno effects

Henry Stapp (Stapp, 2005) introduced a concept similar tB@8n a dualistic con-
text) and emphasised the importance of the Zeno effect irenstahding how con-
sciousness acted in the world, rather than being a mere@pgphenon. The conven-
tional Zeno effect, which has now been well studied expentalty (Sudbery, 2002)
refers to the situation where an unstable state is prevdrted decaying by being
observed continuously (an example of “a watched pot nevigs"polt can easily be
shown that ifr is the normal half-life for the decay of a state, and the statdserved
at time interval®yt where thisis significantly less thanthen the half-life is extended
to a time of orderr2/6t. In Stapp’s dualistic setting, mind observes the brain is th
way and thereby maintains preferred brain states that wathlefwise be transitory. A
similar process can occur in the ASBC approach, but by thesien of a succession
of projections in a history with the minimum spacing allow®dPenrose’s criterion;
i.e. ot is now the Penrose time for the physical structure desciilyefd.

The question for parapsychology is, can the observed datagarapsychology ex-
periments be explained by some such mechanism as thisying@pplying Zeno-like
observations or acts of consciousness to the entangleudiedes of their subjects? If
the Zeno process takes place by observations (Stapp) opbgated moments of con-
sciousness but using a full Boolean algebra of propositithes it is hard to produce
a plausible explanation of psi. If the minds of two subjectsentangled in a way that
is implicitly (i.e. unconsciously) “known” to them, and thtéhen observe/are aware of
their own states and announce the results, then, with oowitlesorting to Zeno tech-
nigues, there will be an interesting correlation betweeattliey say (see section 3.3.1
below). This is, however, not the protocol of a parapsychglexperiment, in which
typically the content of the consciousness of one subjexinsgrolled by an input from
an external random number generator—a completely diffeigration. The only way
round this might be to use a “moving Zeno process” in whichBloelean algebra
describing the observation is continuously rotated by ttanbso that the projections
initially describingA and notA can be interchanged, the process being steered so as to
produce the required final result. While this is theorelycabssible, in the light of the
argument in section 2.2, it seems much more likely that thedmises consciousness
with an incomplete set, and it is this option that | explore below.

If we allow ¢ to be less than a full algebra, generating the algebthere are then
two variants on the Zeno effect, which | will cdtircingandentrainment

1. Forcing is achieved by consciousness asserting, at seguwof loci with time-
spacingdt, a set¢ which includes a projectio® but not its negation noR.
This can be done, even when the quantum stat¥ is initially not in P, but
merely has a non-zero componentin With the conventional Zeno effect, as it
occurs in laboratory observations, the first applicatioiafould either produce
the realisation ofP or not-P, and subsequent applications would maintain it. In



ASBC, if not-P is not in¢ then not® will not be realised, the corresponding
state will not be included in the history, and the momentsaofsciousness will
continue until eventually eitheP is realised or the probability af is reduced
to nearly zero through interaction with external systems.

2. Entrainment is the result of including in a history a readi projection onto a
state that is entangled with a particular state in the enwirent.

Suppose that the apparent statassociated with a locus can be decomposed
as

a=> aipi@e @

with ¢; € Hy ande; € Ho ®Ey wherefy (the environment of7) consists of the
states outsidé&/. The stateg; are a basis fof{, lying in the atomic elements
of o. A moment of consciousness realisedfatan produce an apparent state
(equation (3) of Note 2) of the form

oy = Z a;p; @ €;

1ESK

where all theg; for ¢ € s; are a basis for a single elemeaf, of ¢ (Clarke,
2007a).

This new apparent state will then be effective in deterngrtime states at all
subsequent loci. In other words, the local moment of consriess entrains all
aspects of the environment that are entangled with it irestbsequent manifest
universe, which emerges as a result of the joint interaatibin the initial state
of the universe through of the whole network of living sysser@onsciousness,
though it acts on the,, necessarily restricts also the

It will be clear that the conjunction of forcing and entraiamt enables a living sys-
tem to exercise a determining influence on the whole of theement manifestation
of the universe. Repeated inclusion in the history of a ptaja on a state i that is
entangled with an environmental state will in principle ewmlly bring about the man-
ifestation of that environmental state unless this is cergtt by the competing effect of
other organisms. In the next section | will describe how tfais appear as phenomena
such as psychokinesis and telepathy.

3 Prototypic examples from parapsychology

In this section | will briefly describe the application of AGBo examples representa-
tive of some main experimental categories in parapsyclypldter which | will discuss
how the theoretical insight afforded by the theory here qaamnaip new lines of enquiry
for examining both quantum theory and its parapsycholdgitects.

3.1 Psycho-kinesis

As an example here | will use Peoc’h’s chick experiment (Fed®88). Although it
has been criticised (Johnson, 1989) and the criticism hats b@untered by Peoc’h (and
the controversy has continued since), | will be using it leeran illustrative example of
the sort of effect that is to be expected under the preseatyhather than as evidence
for the validity of PK.



The report concerns a batch of chicks who were hatched in thgepce of a
“robot”: a cylindrical device which moved in a straight lipeinctuated by random
changes in direction, under the control of a random numbeeiggor. The chicks
imprinted on the robot, so that when free they would followribund. For the experi-
mental sessions they were confined in a cage which was placadandomly chosen
side of a compound in which the robot moved (see figyr& he experimenter reported
that, on a statistically significant proportion of occasiptihe robot’s movements were
mainly confined to a region close to the side of the compounere/the chicks were
installed. Moreover (Fenwick, 1996) he further claimedt ttihee same results were
obtained when the robot was controlled not by a direct cotimewith a random gen-
erator, but with a signal that had been pre-recorded on ayfldige 6 months earlier!

[Insert figure 1 around here]
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Figure 1. Schematic diagram of Peoc’h’s chick experimeéptnde;, corresponding to
equation (1) above, indicate respectively the states afdhecious system of the chicks and of
the environment together with the other systems of the shick

A complicating factor in analysing this experiment is theltiplicity of organisms
involved: do we regard the chicks as independent organismis engaging with the
robot, or could their brains, through a mutual entanglenoériheir states, become
jointly coherent, as a single organism? Is the experimdPéeic’h watching the ex-
periment and also exercising his own influence (raising titrigiuing possibility that
the chicks might in fact be irrelevant to the effect)? The A£SBrmalism is explicitly
designed to accommodate such simultaneous loci of corswéss; but for simplicity
let us here think in terms of only a single organism, the jaimicks.

We have here the conjunction of forcing and entrainmentritest in the previous
section. Taking the later variation described by Fenwiekuk suppose they are based
on a random number generator controlled by a quantum mezdiagffect such as
nuclear decay. (Alternative mechanisms are discussedfioset below.) The output
of this generator is recorded as low intensity variationsh@ magnetisation of the
floppy disk, which has been safely locked up so that no livirggesm has become aware
of these data prior to the experiment. The apparent statetprthe chicks experiment
will then include a superposition of statg3, a;v;, each component of which describes
a position and velocity of the robot, together with a cormesting matching set of data
on the floppy disk.

The chicks visually observe the robot and thereby entahglie ¢joint) brain-state
with this external superposition (see equation (1) abowk fagure 1). As a result



of their imprinting the chicks devote a major part of theinsocious process to the
assertion of a projection of their joint state onto a statemnshthey perceive the robot
to be nearer to them than some critical comfort distance.

Forcing and entrainment then restrict the subsequent eppsiate to a superpo-
sition containing only positions less than this distancke Subsequent operations of
Peoc’h, acting at a causally succeeding locus, furtheraedhis superposition to a
particular sequence of positions and a particular (nedgssansistent) content of the
disk.

This example demonstrates that the ASBC framework give anatural account
of the process. Without such a framework, it would seem thathicks had somehow
exercised psychokinesis retroactively on the detailechaeics of the random number
generator, defying both the laws of physics and the intelEgower of chicks. With
this framework, it is apparent that all they were doing wascemtrating hard on their
“mother” and wanting it to be near. We can also note that mbgteforegoing anal-
ysis can be appliednutatis mutandisto many other standard (and more replicable)
psychokinesis protocols, though for most of these the gtheaf the effect is much
lower than that reported by Peoc’h.

3.2 Target guessing

[Insert figure 2 around here]
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Figure 2. Schematic depiction of a typical target-guesskyeriment.P;, P, etc. indicate
propositions asserted by the receiver or the experimehgercaessive moments of
consciousness (loci).

Figure2 depicts in broad outline a protocol for a variety of parap®fogical ex-
periments. Many variation can be made: the random numbergtar controlling the
process could act on many principles, feedback could be uirateafter each “guess”,
or be given after the whole session, or be omitted, the “traitar” person could be
omitted for pure clairvoyance, and so on. | shall assume ttiexe is at least one
instance of feedback in each session. In broadest termsvsowthe basic structure

10



remains similar to Peoc’h’s experiment in involving a ramdaumber generator whose
influence is subsequently entangled with consciousnessyédmow have an explicit
succession of moments of consciousness linked to the oetamiaking it appropriate
to describe the process in terms of a history. The procedd tlous be described as
involving a sequencéP; | i = 1,2,...,n} (with at least one member) of propositions
at moments of consciousness (loci) by the “receiver”, arldast one propositioRz

at a moment of consciousness by the experimenter. For erathpl propositiorPg

in the sety being asserted by the experimenter might be the occurrdracstatistical
significance of better thah%. The probability of some or all of these propositions
being satisfied is then given by a function of the form of eguaf2) in Note 2 which
links all the propositions. Because of the entanglemeritoéffective state at the locus
of P; with the receiver's memory state, the entanglement of tfectfe state afp
with the final record of the whole series, and the causal ociiores between the these
and the individual random number generator states, théréeva positive correlation
between the probabilities of each of theand Pg.

Two effects arise from this positive correlation. (a) Thdiwdual probabilities of
the P; are enhanced by the effectiveness of the assertion of treostiningPr by
the experimenter, producing an “experimenter effect”. Thg probabilities of each
of the P; (success in individual sessions) will be enhanced by thdbiaek. Both
of these effects might be regarded as a form of retroactiusatan, in the sense of
causation that operated in a direction opposite to the @stal of time (Reichenbach,
2003). This would, however, be a misleading way to think abbuThe arrow of
time enters into the histories interpretation through threetdisplacement maps in
equation (2). These represent normal dynamical causaitbrissmade unidirectional
by thermodynamic effects that are ultimately traceabléécetxpansion of the universe.
The correlation between the differeRs is of a logical nature: as described in Note
2 it is identical to the correlation existing between lodlic@onnected propositions
asserted a single moment of time but is in itself independg&tiine. This non-causal
correlation is analogous to Jung’s concept of synchronid@in this viewpoint there
is, because of the time-independence of this structuressential difference between
precognition and telepathy.

3.3 Spontaneous psi

| will examine here two general types of spontaneous ocoaggthe first suggesting
a different sort of mechanism from the forgoing cases ands#fitend suggesting an
instance of the previous mechanisms.

3.3.1 Empathic telepathy

By this title | mean the spontaneous occurrence of appgrpathnormal communica-
tion between two connected individuals. This is a largegatg and | will examine
only the phenomena exemplified by the “butas just about to phon@u” syndrome,
when a particular idea or image occurs to two individuald| kreown to each other, at
the same time. This case differs from target-guessing irttlierandom number gener-
ator is replaced by a second organism, so that both orgasmsiect the apparent state
as part of the history before there is any comparison betileem. An explanation
through forcing, applied to a state which is not yet seledtetherefore ruled out.

This sort of occurrence seems to be most frequently repartgzhg pairs of or-
ganisms, hereafter referred to as Alice and Bill, who haes&land sympathetic rela-
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tionships. In that case we could postulate what might bedall common or shared
(component of) mind. By this | mean that there exists a la¢ug = (U, H', H) in
which U consists of two disconnected patfg andUp, one in the brain of Alice and
one in the brain of BilB. By definition of extensive coherence (item 3c, subsection
2.3), the states over these two components will be highlgragied. In particular, if we
denote states that correspond to particular ideas@ydry oy, o, . .. and similarly
for B, where the superscripts label the same ideadfand B, then we can expect the
occurrence of states of the forjn, a;a’y ® o', If in addition we suppose that the
occurrence of a situation where communication is apprapresults in the repeated
assertion withinC 4 5 of a projection on states of this form, then forcing will tgkace
as in the previous example, and the result will be a raiseldahiity of Alice and Bill
entertaining the same ideas at a given time.

This example is of particular theoretical interest, beeauslike the mechanisms
just described for parapsychology experiments, it invelthee entanglement of minds
discussed by Radin (2006) (section 1) — or more precisedygetitanglement of two
parts of a system that is being maintained in a state of eiveensherence as a result
of being a mind. This maintenance has to be achieved by treateg assertion of
propositions that project onto particular entangled stafehe two parts, which is part
of the conatus(Note 1) that characterises minds. Since entanglement defigition
between states that are not time-related, it brings in aitondf simultaneity, which
again distinguishes it from the previously discussed &ffec

A further distinction from the previous cases is that theartydihg mechanism here
could give rise to a distance effect. This is because of ¢mmdlb in section 2.3, which
implies that the temporal extent of a locus is (approxinyatide light-crossing time
od its spatial extent. Each component of the joint mind wdhlgs have to maintain
its quantum phase, through internal shielding againsthisemce, for up to 40msec in
the case of long-distance telepathy on earth — a very sevesgraint. The mechanism
just described is also the most likely candidate for the iptssorrelation (Grinberg-
Zylberbaum et al., 1994; Sabell et al., 2001) of EEG recoet&ben distant subjects,
where time-synchronisation is a vital aspect.

3.3.2 Spontaneous precognition

This case is of interest because it appears to combine tlegritlependence of subsec-
tion 3.2 with the spontaneous empathic connection of 3.8dv@ It seems to be of
widespread occurrence, and happens to be a phenomenomgvat found striking in
my personal experience in the form of precognitive drearaslthave either reported
to others or recorded in my journal at the time of their ocence. | will therefore
take precognitive dreams as a particular example of spentanprecognition in what
follows.

When a later experiences matches salient points of an iedréam, this is felt to
be remarkable because the subject thinks that such a matdd e “extremely im-
probable by chance”. If one were to try to make quantitative subjective impression
(and the area is notoriously difficult to analyse statidiifgyaone might suppose that
both our dreams and our experiences of events combine a mahblements whose
possible range, though large, is finite, so that one coultbast very roughly, assign

2Hitherto | have allowed a tacit assumption that within a horbaing there exists a unique physical
system that carries a coherent state, and that this cdestitthe” consciousness of the person. There is,
however, significant evidence that this is not so (TeasdateBarnard, 1993; Douglas-Klotz, 2001; Lock-
wood, 1989)
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probabilities to particular combinations. For instanaes dream of mine contained the
following elements: a book bound in a distinctive yellow oeleolour without other
ornament, a Catholic mass and myself weeping, togetherotliter elements strongly
correlated with the Catholic mass element. These elemests all fairly rare in my
experience, and there seemed only weak correlations betivem, so that the dream
itself appeared curious enough to be noted. When, a coupleeis later, an event oc-
curred that combined all these elements at the same momemtsyfthenif the dream
and the event were uncorrelatélte occurrence of both would seem very unlikely in-
deed, and this in turn might suggest that was in fact someateechanism operating
which did correlate the dream and the subsequent event.

Setting aside the question of whether the statistical gasesst made are in fact
reliable (something that in this particular case could edley seriously challenged) we
can examine the light shed on this by the present theoryt, Einsanglement between
the consciousness of the dream and the consciousness afehevent are ruled out:
events that are related by separation in time are not in guatheory regarded as
constituting a single compound event, so that entangleimeamtly definable between
events that not separated in time. Second, the theory assémrarticulated deals
only with moments of consciousness and not with the conceah@nduring self or
soul; so that from the point of view of the mental aspect ofwleld no significance
attaches to two experiences belonging to the same persdre tfieory thus differs
significantly from the ideas of, for example, Sheldrake @98There is thus no basis
for the physical connection between the two loci that charised the previous case
of sub-subsection 3.3.1.

On the other hand, part of the mechanism of the target guggsotocol in sub-
section 3.2 matches well with what is happening with the mirea’he delight and
fascination that | feel when a dream is verified is similarhattwhich | experience
when a scientific prediction is verified, and in both the casthe experimenter in a
target-guessing experiment and the case of my experiersigroficant events in daily
life it could be said that a pre-conscious or unconsciousrties of a desire for a mean-
ingful outcome (i.e. a “proposition”) was satisfied. In batises the two moments of
consciousness are in fact correlated by virtue of theirrggieanent with contemporary
records and memory traces. History theory does give a méshahat connects them,
although it is not strictly speaking a causal mechanism.

4 Experimentally testing algebra selection

Untestable theories are not worth the name, and one impehisdthe present work is
to open up a theoretical area that will enable one to forreydassible areas for testing
more precisely. Caution is, however, called for in this jgatar domain, because of the
way in which the effects operate at the human level, all padints necessarily being
involved, including the experimenter, in a strongly inteked way. The distinctive
features of this theory (presented here as a summary of velsagdne before), which
make it particulary open to refutation are as follows.

1. No physical forces other than those of conventional gisyaie being introduced.

2. Reality is jointly determined by all conscious organismihin the constraints
imposed by the probabilities of conventional quantum maisa by their as-
serting sets of propositions dependent on their effectiventum state, with a
frequency of assertion limited by the Penrose tirpe
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3. Conscious organisms are identifiable as all systems tba&xéensively coherent
(any two parts are entangled and the system is spatiallymexiith respect to
this property).

Aspects of this, particularly regarding point 3 and the Bsartime, are testable
by physical or neurophysiological means, but | shall foceielon parapsychological
tests. | have already described (section 3.3.1 above) awarere there might be an
observable distance effect, though that was not in a vempdeible area of parapsy-
chology. Here | explore another line of inquiry suggestedigydominant role of the
experimenter effect in these experiments, which standeritrast to their usual analy-
sis in terms of the transmission of information from one plaerson to another. It is
a prediction of this theory that an experimenter who is gfhpmotivated to obtain a
particular result will consistently achieve that resultrmpeadily than an experimenter
motivated to obtain the reverse result, even when theiopads are exactly identical.
This possibility, which has often been reported in parapsia@gy and cited as evidence
against all parapsychological effects, deserves carpflstigation as means for dis-
tinguishing the mechanism presented here from informgtiagsing mechanisms for
parapsychology.

The mechanism involved in psi effects is, as we have seefereiift in the ran-
domised trials required for experimentation and spontasgenomena. Thus the
nature of randomisation is a key factor in this approach. giegious examples have
been phrased in terms of randomisation using a “quantunt’esech as radioactive
decay. This is sometimes contrasted with a “classical éwanth as the generation
of a large integer by an iterative process seeded by the tilmek This assumed dis-
tinction between quantum and classical randomness waa fakegranted until the
development of decoherence theory in the late 1970s. Bélierg it was supposed
that quantum mechanics took place only among microscopécts(or arrays of such
objects between which an unusual coherence had been sktt)land that there was
an unambiguous distinction between the quantum world aedssical world, with
the collapse of the quantum state mediating between the @uantum randomness
was an inherent aspect of collapse, whereas classical mareks was a result of our
ignorance of the exact initial state of the process givisg to it. As described in
subsection 2.1, this position was replaced by the currenitigg of decoherence and
histories.

Within this new picture, a “classical” uncertainty is oneidimg from a process,
such as tossing a coin, whose physics can be accuratelyilibbevithout reference
to quantum mechanics. The initial conditions of any suchcess, however, stem
from unmeasurably tiny fluctuations in the conditions ofw®le environment within
which the process takes place, fluctuations that are partafisal chain that stretches
back to the earliest phases of the universe when it was a hemeogis quantum en-
tity. In this sense, all uncertainty is of quantum origindan the ASBC approach it is
explicitly represented as such. The important distinctiothat theory is not between
classical and quantum uncertainty, but between situatimaisare still malleable and
open to influence through consciousness, and those thatemé®eed consciousness
and become public. Here “public” means that the conseq@enicine situation have
significantly impinged on the consciousness of a wide rarfgdisinterested organ-
isms, or have made multiple stored impressions on a singlenism. For example,
in the Peoc’h experiment involving pre-recording data ttattrolled the robot, the
data was still malleable and subject to influence by the shickhe experimenter be-
cause it had been “locked up” in low-energy imprints on a nedigrdisc. Even if it
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had been printed, as a long list of binary digits, say, andedisnated in a scientific
journal it might still have been malleable, because therm#fdion that could have been
extracted from it into the consciousness of any reader wstillchave left more than

enough freedom for there to have been a wide range of quanaies available for a
behaviour of the robot that would yield a positive result.

Isit possible to arrange randomisation in terms of datastpsiblic in all its details,
particularly in view of the potentiality of the experimente capitalise effortlessly on
any lacunae in the prior determination of the data, whilé tirrying out a well con-
trolled experiment? It could be that the answer is no, on texy \general grounds.
First, the establishment of a correlation between eventiffatent times independently
of causation has many similarities with the so-called “timachine effects” that can
arise in some cosmological models. Such models can regplastiuce events which,
when judged by the standards of ordinary cosmology, areitdprobable (Clarke,
1977). Secondly, any protocol for an experiment must bedissome way on a sug-
gestion or decision by some human being (such as myself tmgthis article). That
person may well have some particular interest, positivetyagatively, in parapsychol-
ogy, so that they will be likely to assert the correspondirappsition when they come
to view the results of the experiment and will thereby, bgiatting with the quantum
factors that swayed their original decision on a particplatocol, influence the out-
come of the experiment in line with their own preference. Mwthodology thus has
to be indirect: different forms of quasi-randomisationsildobe used, together with
different inclinations of experimenters, to determine thiee the results are consistent
or inconsistent with the predictions of this theory. As aamaple of a public quasi-
randomisation, one could generate a sequence of digits jplyiag an algorithm to
the text of a specified book (the algorithm designed to renz@véar as possible the
strong non-randomness of letters in a book) starting at thiedccurrence of the eigh-
teenth noun in the leader of a specified newspaper on a spldéfie. If this procedure
consistently nullified the results of experiments with tlemegral structure of those in
subsections 3.1 and 3.2, irrespective of the views of therxgnter, then this could
be construed as evidence against point 2 above, which issentid part of the whole
theory.

Notes

1. The influence of Spinoza.A further strand of thinking in determining the na
ture and role of consciousness stems from the philosophyifo2a. On the
one hand he has been the central source for dual aspect idt#as, than dual-
ism, which have entered neuropsychology and conscioushediss through the
influence of Spinoza on Antonio Damasio (2003); on the otledSpinoza de-
fined the modern concept obnatus(de Spinoza, 1925, Ethices p.102) through
which an organism expresses its definitive goal of the maartee of its own es-
sential being, and which was developed in the pan-psyclusire of Mathews
(2003). In this sense the inner activity of consciousnegggasented throughis
not just a disinterested observation of whethar not-A is the case (so that both
of these must be included in a Boolean algebra), but is rathénner urge that
some particulards might be the case. The linking of this theory with panpsy-
chism is further supported by a second influence on it: the&kwbfHo, 1998)
who argues with considerable evidence that living systemaslaaracterised by
internal coherence, expressed in the definition of exter=imerence used here.
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Spinoza’s approach also puts in a different the light the@ason of a physical
characteristic, extensive coherence, with a the mentahchexistic of conscious-
ness, which might otherwise seem odd. It is not that extensiherenceauses
consciousness. Rather, the basic entity is the organisctvdavelops, in inter-
action with other organisms, both the internal aspect okcmusness and the
external aspect of coherence which implements it.

. Consciousness and the quantum stat&his Note contains more technical ma-
terial of interest to those wanting to relate this approactraditional quantum
theory. The latter describes phenomena as arising fromdhpiection of an
observation and and the (quantum) state of the observeghsy3there is a ten-
dency to regard observations and states as a ‘real’ phystdies; but at the
same time it is recognised that they can also be regardedratymeathematical
constructs for analysing the results of laboratory physi&s this mathemati-
cal level several different equivalerdgpresentation®f observations and states
are possible. In particular, the Shrodinger represematises a fixed (time-
independent) mathematical operator to represent each gieasurement (such
as position, momentum and so on) with time-varying elemehtsn abstract
space to represent states; whereas at the other extrenmeelitetbenberg repre-
sentation the state is time-independent and each measuresmepresented by
a time-varying operator.

Using these two representations gives an easy way to uaddrgie first stages
in the evolution of the histories interpretation from titéatial quantum theory to
histories described at the start of 2. In conventional qurartheory there is a
function — call itew — that gives the probabilitys (A; p) of finding the proposition
Atrue in the (mixed) state (explicitly @ (A4, p) := TrApAT). If two proposition
P and@ belong to a Boolean algebra , thénanD @ is the same aQ AND P;

as projection operatorB@Q = @P, and the probability of both being true in
the statep is w(PQ; p). Such propositions are said tommute If we now
extend this to a sequendg, P, ..., P, of projection operators performed at
different increasing times, then in the Heisenberg repritegien the formula for
the probability of their all being true simply generalisest(P,, P,,—1 . .. P1; p).
This would clearly seem to be also the most natural form feratrresponding
guantity (denoted by above) in the case of moments of consciousness. When
rewritten in terms of the more usual Schrodinger repregemt, and making
allowance for the finite time taken by each moment of consriess, it becomes

p(Pl, PQ, ey Pn, p) = W(An(Pn)Anfl(Pnfl) N Al(Pl), p) (2)

where the functiorm\ describes a time evolution from one moment of conscious-
ness to the next, followed by an averaging over the duraticgheosucceeding
proposition. If we want to retrieve from this the older piewf the “collapse of
the state” then we can regard the successive states

Pk = Ak(Pk)...Al(Pl)pAl(Pl)T Ak(Pk)T) (3)

ask increases from to n as successive “collapses” of an initial state as a result
of a succession of moments of consciousness, but this iseeessarily helpful.
Formally, however is is sometimes useful to refer to theestatas theapparent
stateof the universe al/;.. The organism is aware of the restriction of this state
to its locus, which | refer to a theffective state

16



We see from this that the quantum state is given a much redoted history

theory. The decoherence functional (closely analogogsaioove) involves the
initial state of the universe, but this is regarded as e&sdbnfixed by some such
criterion as the Hartle-Hawking “no boundary condition’gttle and Hawking,
1983).
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