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INTRODUCTION

In this world of appearances, there is no question but that human mental
experience can be sharply distingtished from that which is experienced. The
tssue has been labelled “intentionality” (or intentional existence) by Breatanoe
{1973 and has given rise to inferences about the nature of reality {Chisholm
19601, The question is oftzn phrased: are mv perceptions (my phenomenal
experiences) the really ‘reul” ar does the cantent of those perceptions muhe up
the “real’ world? My phenomenal experiences are mental, the world asitappears
to me is material. 1 can give primacy to my experience and become n
phenomenologist or I can give primacy to the contents of the experience and
become o materindist. But, 1 can also give primacy to neither and attest o the
duzl nature of reality.,

Muorerinlism ord phenomenology run into ditfficulty unly when each attempis
w deiny e other. As long as only primacy s at stake, either view can be made
consistent. After all. our experiences are primary and empiricism is not inimical
to a rcel material world. And we do appear o be experiencing something(s). so
our ¢xpenences may well become organized by those reul somethings.,

However, by agoepting such o moderate position with regard to mind and
mitter we immediately come up against a set of dualistic problems. Are the
contents of perception in any way organized by the experience of the perceiver?
Is that experience in turn organized by brain function, sensory input and the
energics impinging on the senses? Would a complete description of brain func-
tion of un organism atsa Be a description of the experience of thut organism? I
so. aren’t the. material descriptions of brain, senses, energies sufficient? Or at
feast, do the descripiions of expericnce add anythimz to the materal descrip:
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tions? Could not the inverse be cyuntly true: what do the descriptions of brain,
senses and energies materially add o what we so richly expericace?

I beiteve thar toduy there are unswery o these questions where only a few
veurs apo there wore not, These answery come from “unpacking” conceplual
confusions and demuonstrating where cach conceptuatization captures a parrol'a
truthfu] whole,

First, wsemantic analysis shows that descriptors of brain, senses and cnergy
sonrces are derived from an analy s of exporience into componemis. The con-
PO RO D oFRais e Wi ey ieanmental daoioicad ana physicad orsocialyand
cach component can be subdivided turther into subcomponents until the quan-
turm and neclear Jevels of analysis are reached. This procedure of analysis
downward in a hierarchy ef systems is the ordinary way of descriptive science.
Within systems, cuuses and etfects are traced. When discrepancies are found
statistical principles are adduced and probabilities invoked. Scientists have
become adept and comtortable with such procedures.

sental laneoage stems from ditferent considerations. As in the cuse of de-
scoiptive science, mental terms take their origin in expericnce. Now, however,
expericnce s validated consensoally. First, experience in one sensory maode is
compared with that obtained in another. Then, validution proceeds by cempari-
sor of onc’s expericnce with that of another. A little girl points toa horse, Up to
now mother has allowed herto say ‘cow’ wheneverany animal is pointed ta. But
the time has come te be more precise and the expericnee of horse becomes
validly dilferent from that ot cow. Mentalianguage s derived from such upward
validations in a hicrarchy of systems.

Eisewhere (Pribrum 1963) 1 have detatled the differences in scientific ap-
proach which this tpward- or outward-look entails. It is certainly not limited to
psycholony. When Einstein enunciated his speeia! und general theories of re-
Lativity he was looking upward in the set of hienuwchicully arranged physical
systems. The resultant relativistic views are as applicable to mental concep-
tualizatizons us they are to physical. Itis these relativisms which existentialists
and phenomenologists constantly struggfe to formulate into some coherent
principles. My own beliet s that they will be successful only 1o the extent that
they develop the techniques of structural aralysis. But structural anatyses often
depend on enactment tw clarify the complesities involved. Abborrent as the
computer and other envineering devices may ke to philosophers and
psvychologists of the existential-phenomenal persuasion, these togls may turn
out to be af creat service to their mode of inguiry.

I the above analysis is correct, then a dualism of sorts can be enterlained as
valid, First. a caution however. This form of duslism is concemed with the
everyday domain of appearances—aof ordinary experiences. Commencing with
suchordinary expericness twomodes ol concepiualization have developed. One
mode operates downward in a hierurehy of svstems. anulvzing expenence into
componzets and estabiishing hierarchical and cause-etfzst relutionships be-
tween these compunents. The other operates upward toward other orgarisms to
attain cunsensual validation of experiences by comparing and sharing them.

Thus two mimor images—two optical isemers, as it were—are vonstructed
from expedence. One we call material and the other mental, Just as optical
isamers in chemistry have differing biolegical properties though they have
identical components and arrangements, so the mental and material concep-
tualizations have different properties even though they initiaily anse from the
seiflsame cxpericnces.

| urge that this is the origin of dualism and accounts for ic. The doality
expressed is of conceptual procedures, not of any basic duality in natare. As we




Dualitics tnherent in a Mind!Brain Dualisim 297

shalt see below, there are other dualities that are more basic but these are nor the
ones that huve become the stiuple of those arguing for dualism.

CONSTRUCTIONAL REALISM

Before proceeding with o critique of current dualisms. it may be helpful to
describe alternative views. Most of thesc fall under the rubric of *monism” which
states sinmply thit the truly basic components of the universe are neither maerin!
mn pientat bui sewiee, The dematerializeion wi mutter ab the feved o nalyaiy
that concerns modern physics and which hus been reviewed sbove supporis
sucha 'neutral monism' {see ¢.¢., Bertrand Russelt 1948}, Criticel philosophers
(e.g.. Feigl} steeped in linguistic analysis developed this monistic view by
suggesting that the *mental’ and ‘matenial’ are simply different ways of talking
about the same processes. Thus ‘'mind” and ‘brain’ come to stand for separate
linguistic systems, covering different aspects of a basic commonality. The
problem has beentofind a neutral langupze to deseribe the commonality without
being either mental or material in its connutations,

I have tuken this ‘dual aspects’ view a step further by proposing that each
aspect is not only characterized linguistically bur is in fact o separate ‘realiza-
tion" or “embodiment’ (Pribram 1971¢). Further. | have proposed that what
becomes embodicd is ‘structure’, Thus, in essence, [ have stood the critical
phiiosopher's approach on its head: the enduriag ‘neutral’ component of the
universe is characterized as linguistic—or mathematical, musical, cultural,
etc.—and is essentially structural. The dual aspects are duoal reatizations—
which, in fact, may be multiple—of the fundamental structure: thus a symphony
can be realized in the playing at aconcert, in the musical score, onu record oron
atape and thence thraugh a high-fidelity audio system at home.
© “Mind" and “brain’ stund for two such classes of realization, each achieved. us
deseribed above, by proceeding in a dilferent direction in the hierarchy of
conceptual and realized systems. Both mental phenomena and material objects
are realizations and therefore realities, Both classes of reality are con-structions
fromunderlying 'structures’ whichitis the task of science to specify inas neutral
a language as possible {neutral, i.e., with respect te connoiations that would
sucgest that the *structures’ belong in one or the other class). [ have elsewhere
noted the refationship of such a constructional realism to critical realism, prag-
matism and neo-Kantian rationadism (Pribram 1963, 1971, 19718

MIND AS EMERGENT OR AS ACTOR: THE POPPER-ECCLES DILEMMA

The views expressed thus far have provided a coherent thieory which accounts
for duatistic views but trunscends them by showing them (o arise from pro-
cedural differences which separutely rewlize acommon structure, That structure
is neutrally deoscribed in mathematival and information processing (or similars
rerms, torms which cannot readily be characiecized as either material ol mentul,

This theory is considerabiy different from more classicul dunlistic views
which hold to a fundamental separation between mentad and material. | believe
thut there is considerable merit to these views in that they pose questions which
are not uddressed by the constructional realism proposcd above. 1 do not agree
with the duulistic selution (or rather non-sojutions) given by unreconstructed
duniists, however, and will detail an alternative in the last section of this paper.
But first, let us examine one recent document which states the case for one form
of elassical duatism in comprehensive fashion. The decumentis The Selfand s
Brain by Popper and Eccles.

The Self and Ity Broain embodies ia its format the views of its authors. Thc.
book is divided into two mujor portions: Popper deals with the philosophy of
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mind: Fecles descripes the neurophysiolopy of bruin. in keoping with the ia-
teractionist tone ol the voltime, there ts o third section made up of discourse
between Popperand Eccles—a sort of question and answer perod. The interag-
tion i3 somewhat stifted und one-sided—the discourse deuls much more often
with mind than with brain. But even this defect is, { feell in keeping with the
acthors” philosephy: in their systemn, mind gently—"with a cognitive caress’ as
Eccles ence pul it to me—intluences, binces, hrain function. Popper is not quitwe
sooperte s Becles however and | end wagree with him. Afteral], “the pen iy
pughigy than the ssword™s theve Is nothing gentfe vbout the way L ummoved by
music, a spouse’s unger, ete. Perhaps this busic disagreement between Eccles
and Popper and their attempt to deal with it "gently’ has ted to the somewhat
amificial tone of the interchange. T am sorry about this because [ feel that the
format of two views and aninterchange between them is potentially powerful—I
suggested it once 1o Anthur Koestler, but he chose 1o ge it alene and preduced
The Ghose in the Muchine, _

What does bring power to the format of The Self and Its Brain is the book
itsell. Popper’s interactionism depends on the products of mind—its contents,
becoming manifest in the physical world. The physical world in tum influences
the brain through the senses. Books are prime examples—and The Seffand Its
Hrain s a prime example of a book (a medium) being in format whatits contents
are Mmeant 1o convey.

But here we experience in reality the dissonance expressed in the dinlogue
between Popperand Eccles. Popper’s books and other contenis of mind consti-
tute his Worid HL World [ interacts with the brain (whichis partof the physical
world—World [y through the senses (e.i., p. 449). Theinteractionis clearcut. By
cuntrast. Eccles has mind selecting from the sepsory input, organizing the
functons of the associnted cortex especially that of the dominant speech produc-
ing hemisphere:

In these further stages the Jifferent sensory modalities project o comman ateis in the
polvmodad wreus. In these wreas. .. wide runging informution iy processed. How is it
selected L and puttozether?. L T3S proposed tial the se1f-conscious mind play s through
the whele tpolymodall fason brain in a selective and vaifying manner. .. somewhnt like a
seurchlizint. Or better, a multiple scanning and prohing device that reads out from and
sefectis. . (B 163,

Thus mind operates on brain directly for Eccles and indirectly through World
[t for Popper. For Popper mind is an emergent (e.g.. p. 127} and the problem s,
how emergenis can interact with their subsirate. He worries about 'downward
causation of the higher level acting on the tower level” apd comes to the conclu-
sjon that "the emergence of hierarchical levels or layers. and ol an interaction
between them. depends upon a fundamental 1ndeterminism of the physica!
urverse. Boch tevel s open to catsal influcnces coming from lower wnd higher
bevels' en 35), Fur Becles, mind is a given entity that organizes brain function
and is organized in turn by World HI acting throuch the senses, For Eceles, mind
pro and pustdutes brain but needs cortex of a special sort in order to make 2
tinison,

To me, Popper’s position is the easier starting point. As we shall see, however,
there is some menit to Eccles’ view, as well. What Popper has done (s splitwhat
ordinanlyis calied "mental” into 1wo Worlds: World LT and World UL World His
the mental stide: World [ is composed of the contents ol that state. Both World
i and World [ are emergents of complex brain organization, World 11 is a
product of World £, World 1 is comptetely mental but World Ul can be, in part
at feust, materiut (e.g.. the book).
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[ believe this division and the resultunt attempts ab interactionism to te
unnecessarily awkward. [ prefer to begin with the idea that mental states are the
result of an interuction between an vrganism ard its environment. in purticular
between anoreanism's brain and its socinl environment. This positicn s dertved
from behaviourism (see Popper's discussion of Ryle. pp. 104-107) but gocs
beyond itin that it admits the ghosts in the machine, admits them to be as real as
the machine itself. Images. expeniences, intentions, plans, expectations. joys
and sorrows are notexcised from the “reat” world hut are prime manifestations of
that worid (see the wbjective Bebavionrim” of Mitler, Gulanter and Pribramn
19601 Fhey ure not necessurily the prinnry or oaly mamilfestutions, howeser, s
the phenomenclogists or even the empiricists would huve it, Eccles und Popper,
as dualists, rightly decry such overemphases on primacy-—but often come up
with confusing staterments regarding causation from the interactionist stance,
Thus Popper (p. 514} talks of {llusions which have & mental origin as in wish
fulfillment. Freud's treatment in the *Project’ (1893) has wish fulfillment and ity
iltusions come about by very specific brain processes (see Pribram and Gill
1976}, more in Keeping with Popper’s overall emergent property position.

By centrast, the proofs of an existence of a reality beyond our senses are
clearly reviewed by Popper (pp. [04-108) and { hold with him and with
psychologists such as Gibson (1930} that there are invariants in the relationship
between organism and environment that provide strong proofs of stable orgam-
zations in that environment. '

Note that the interaction that [ espouse is between organism aad its environ-
ment. Note also that such interaction does not deny the emergence of mental
properties. However, the emtergence can stem either from bivtogival ey elution
which has produced novel brain organizations thal result in linguisiic Capucitics.,
or from cultural evolution which can produce new linguistic modes such as
writing and printing {see Pribram, ‘Language in a Sociobiological Frame’,
1976a).

Popper, by contrast, addresses the interaction between mentai and muterial,
And, although he reviews the problems faced by materiulism because of the
insivhts obtained in the new physics, he Fails to see that these insights appty as
well to a dualism which still holds deur the separation of mund und matter. !
wonder: Are forees “matenial™? Are Light "waves' waving in vacuo “muenal’? Are
quarks with their charm and Ausours “material™? As Wigner (1969 so aptly
states, modern physics is based on ‘relationships between observations not
relationships between observables”. But is not this the seif-same definition
which characierizes modern scientific psychology?

! do not, of course, deny the distinction between observation and
obscrvable—the problem of intentionality (sce e.g., Searler. What | do claim is
that the distinction no fonger distinguishes what we call the physical from what
we call the psychological scicnces. I do not deny reality to an eppearance ofthe
materiar wortd as in Newtoninn mechaaics or in Gibsoniua perceptoal psychel-
ogy. Nordo Fdeay thutone can distinguish between these appearances and oddes
realities and alse between physicel reatity and psychological reality, But fer me
reafitics are constructed, often painfuliy and painstakingly. Appearancesareone
such reality, the perceptunl reality beyond which lie others.

I am sitting quictly writing this commentary. | am moving in a complex
trajectory around the garth’s axis, the sun, and within our galuxy. Both state-
ments reflect a reality—the one my perecprual reality—the reality of appear-
ance; the other, my physical reality based on the observations and calcufations
of innumerable scientists. Which reality i3 “objective” and which 'subjective’™
Which is based sofely on the interaction of mauteria observables and which is
based on mental operations such as caleutation and observation?



300 Karl F, Pribraom

Papper’s invention of World U] atiempts 1o cope with these questions but |
belicve the invention does not go far enough, The issue is not material versus
mental but how we construct a materiad reality and how we construct one thatis
apparently mental,

Elsewhere {Pribram 1976643 1 huve argucd that the way Popper—and
Eccles—desonbe the interaction of mind and brain is akin 1o a colloguinl use of
the concept force. We say that gravity pulls us to the earth, However, the
consept et By wns derivad from sphdving the internctions of masses in mo-
ton. Gravaty 13 by definttiva an lntciacton temmi-—-gran iy would not "exing wesy
there no "us’ to be attractad to the earth. We then reify "gravity” and have it pull
us—and appearances certainly confirm this way of conceiving forces, thal they
are being ‘produced’ by one body and operating onanother. Popperdevelops his
thesis of World LI being "produced” by World Ul in this spirit. May "The Force’
be with him.

What I see good inthe World 11, World 11 division {s thatit atlempts to portray
the same iysue that I have in mind w hen Fdiscuss structure and its realization. In
a sense what |eafl structure” is what Popper and also Eccies call 'mind™. The
difficulty s, however, that my “structures’ ure derived. as are ali other concepts,
trem the interaction of organism und environment, "Structure’ can therefore be
inherent in environment, znd in material, physical environmants (such as the
strecture of 2 symphony being embodied in a printed score or a magnetic tape).
This would make my formulation akin to Whitchead's or Wigner's—a form of
punpsychismt. But, in agreement with Eccles, T am not wholly willing to go that
far ut the moment. Rather, | prefer to hold the hine by stating that structures
transcend borh thre phivsical and menral realities inwlich they become realized.

There ts thus an important difference between a constructional realism such as
I propose and the Jusiist {thalistl—interactionism espoused by Eceles and
Popper. inucoastiictional scheme the precise place of brain mechanisms canbe
specitivd. The seosory and brain perceptual mechanisms that are used to con-
siruct the Newtonian reality of anpearances: the cogritive "intrinsic’ (my term
tor Eccles” "linison’) brain mechanisms that are necessary to the formulation of
quantum and nuclear physics: the connative motor brain mechanisms that
orgunize inontion and plan: the emergence of feelings from the neurochemical
organizations of the brain—-all can be litted into their precisc and proper place
the scheme (seee o., Pribram 1971y ). There is no global *mind’ that has to make
mysterions contact with global "brain’. Many mysteres are still there—e.g., how
emergents do some about and how they are so utterly different from their
spghsirtte—to name ooty one. But issues hecome scientitic and manageable
within the broader context of philusophic inquiry.

THERE IS A BRAIN [N THE MININBRAIN PROBLUEM

One example is in the order of such muanageabilisy and the precisten with which
the prodvlems can he stated, [ toke this example from my own work hecause
Eccles reviews it and eriticizes i in his part of the book. The problem relates to
both perception and memony, The issue is how sensorv input becomes encoded
in the brain cortex. Eccles puts the problem in the following way:

What neuns events are in liason with the self-conscious ming soth for giving and receiv-
ing. ... Wereject the hypothesis thut the agentis the feld potential generited by the neural
events. The original postutate of the gestalt school was based on finding that a massive
visual input such as a farge illuminated circle resuited in some tapologically equivatent
potential field in the visuu! cortex, even a ¢losed loop! This crude hypothesis need not be
further considercd, However a more refined version has recently bzen proposed by
Pribram (1970 in his pustulate of micro-potential fields. It is assumsd that these fields
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provide 2 mor: subtle cortical respanse than the impulse generation by necrones. How-
ever, this field potential theory inveives a tremendous loss of information because run-
dreds of thousands of neurvnes would be contnbuling to a micro-potential fields acrossa
small zone of the cervbral cortex, All the finer grain of neuronal activity would be lost in
this most in¢fticient task of generting o minute electnical potential by current flow in the
vhmic resistance provided by the extrocetiular medium. In addition we have the furner
problem that there would have 1o be some homunculus to read vut the petentials in 21l their
pattemed array! The assumed feedback from micro-petertial ficids onto the finng fre-
quencics of nenrenes would be of neeligible infucnee hecause the currents wanld be
Cabhie Wy smiil,

We must believe that there is an essenttal functional meaning in 2l the diserete neuronal
interactions in spatiotemporal patterns, otherwise there would be a great loss of informa-
tion, {n this context, we must consider the oreanization of the conical neurones in the
anatomical and physiological entity thatis called o module (chapter E1, Figs. E1-5 and 6),
In the first place it is inconceivable that the seli-conscious mind s in liason with single
nerve cells or single nerve fibers as has been proposed by Barlow (1972). These neuronal
units as individuals are far too unrelizble and incffective. In our present understanding of
the mode of opemtion of neural machinery we emphasize ensembles of neurones (many
hundreds)acting in some collusive pattemed array. Only ip such assemblages can there be
reliability and effectiveness. As described in chapter E1 the modules of the cerebrl cortex
(Figs. Sand 6)arc such ensembles of neurones. The module has 1o some degree acollective
life of its own with as many as 10,000 neurones of diverse types and with a functional
arranzement of feed-forward and feedback excitation and inhibition. As yet we have litele

- knowledge of the inner dynamic life of a module. but we may conjecture that, with us
complexly organized and intensely active properties, it could be 2 component of the
physical world (World 1) that is open to the self.conscious mind {(World 21 both for

. receiving from and for giving to. We can further propose that not alt modules inine cerebral

cortex have this transcendent property of being "open” to World 2, and thus being the

World | components of the interface. By definition there would be restricnion to the

moduies of the laison brauin, and only then when they are in the correct [evel of aetivity,

Each module may be likened 1o a radiv ransmitter-receiver unit, Szentagothar has

supgested that the module may be thought of as an integrted microcircuil of electrunics,

only vastly more complicated, [Pp. 363-66.]

In this account Eccles is a bit naughty, Lungunages of the Brain (Pribram
19715) which he quotes ¢ontains whole sections—e.g.. pp. 126-31 and pp. 324-
27 devoted 1o what are there labelled as “logic modules’. The structure of such
modules is presented in much greater detail than Eccles has done in The Selfund
Irs Brain or anywhere elsc. Furthermore, the precise operation of the modules
has been simulated by computer on several occasions in Pribram’s laboratory
(Spirelli 1966; Phelps 1974 Bridgernan 1971 Pribram, Nuwer and Baron 1974).

But there is more. Eccles criticizes Pribram in the [irst of the two paragraphs
quoted above as follows: *The assumed feedback from micropotential fields onto
the firing frequencies of neurones would be of necligible influence beenuse the
currents would be extremely small’. In the following paragraph he uses these
same currents (which, as clearly defined in Langrages of the Brain, are the
depolanzations and especialiyv the hepercolarizations that cccuraisynapses and
within dendritic fields) 1o “emphasize ens=mbles of nearones {many hundreds)
acting in seme collusive patterned array ... with 2s many as 10,000 neurones of
diverse types and with a functional arrangement of feed-forward and feedback
excitation and inhibition’. This excitation and inhibition is for the most part
carried outin axonless {Golgi Type 11 local circuit’ neurons {Rakic 1976V which
depend onthe very *micrepotentials’ that Eecles criticized in the earlier passage.
1t is becoming more and more ¢izar that processing in the brain, processing
within local acuronal circuits is proceeding by way of local electrotonic and
chemical communications that characterize dendrodendritic interactions—
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rather than vin {be action potential mode so characteristic ol lany sensory und
moLor pathwavs (see ¢ .g.. Sehautt et al 1976).

Shepherd (1974} and Ral {197 have presented veluminous neurophysiologi-
cal evidence on the fusctiona] urganizition of these Jova! microciccuits—
evidence on which Pribram based his proposal of microstructures. What then is
the actual difference between Eccles™ microcircuits and Pribram’s microstruc-
tires except that Pribrom hus clearly specified the graded respopse characteris-
tics of the patterning that produce the functional arrangements within micro-
stiucibes (or i o oents) wisle Eecles Lidis o do so und tkes umbrnze Inthe
selfand its mind” operating a “radio transmitter or receives” (the brain modules).

Su much for the neurophysiology. The question is, of caurse, what does this
neurophyvsiology gain us with respect to the mind-body problem? Pribram has
suggested that the nevronal microstructure, the microcircuitey, is encoding
perindic activity. that sensory transduction of environmental energy results in
patterns of neural activation inthe trequeney domain. Eccles is notaverse tothis
when he sugeests that microcircuits act much as ‘radio transmitter-receivers’.
Radios operate on periodic information—they ar¢ tuned to transmit and receive
frequences. _

The intal evidence for neural encoding in the frequency domain was pre-
sented in Lungoages of the Braim (1971, Chap. 8). Since that publication,
evidenee continues 1o pour in. Ohm {1843) and Helmholtz (1863) had onginally
suzoested that the auditory system operates as 4 frequency analyzer. Bekesy
(1957 shewed that the skin and the somatosensory mechanism behave in a
similar fashion. But the most dramatic evidence concemns the visual system.
More and more evidence 13 accumulating {e.g., Campbell and Robson 1965;
Movshonetal 1978, 19780, 1978¢: De Valois et al 19784, 19784 Pribram et al
submittedt to show that visual spatial processing is accomplished in the fre-
queney domain—ihe eve analyzes the periodic Nuctuations of the intensity ot
light over space.

Inthe engincering sciences such processing in the frequency domain is called
optical information processing (if done with lens systems) or image processing (if
performed with computers) or holography (if storage on photographic film is
cmplovedy. 1tis holography that tirst called my attention to the attributes of the
frequency domain (Pribram 19663, [n 4 hologram (the photographic film that
stores the microstructure of periodic changes of light and dark over space) the
intormation about forms in space becomes distributed. One of the most difficuft
problems of neuroscience has beea to explain the fact that local lesions in the
brain do not selectively impair one or another memory trace. Similarly, in a
hologram restricted damage does nat disrupt Lhe stored infuormation beeause it
hus become distributed.

In essence the information becomes blurred over the entire extent of the
holoerashic Glm. bul in such a precise fashion that it can be deblurred by
performing the inverse procudure. Thas image reconstriction {or construction)
trom the stored frequency domain is simple—actually, applying the same trans-
form that produced the store will also decode itinte animage. In short, contrary
to what Eccles states to be a problem with Pribram's theory, the evidence that
the brain encodes information in the frequency domain indicates that no
‘homunculus” is needed to read out the memory trace, Either an input from the
seases or from some central source such as Papper’s suggestion that the pain,
pleasure expectation and attention mechanisms might be responsible {see Prib-
ram und McGuinness 1975, for evidence! will activate the frequency encoded
memory trace 1w produce an inage. No “self conscious mind® is sitting there as
Eccles suggzests, biasing the functions of the association cortex. Rather, as
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Popper claims, self consciuus mind (s best conceived os anemerpent praperty of
a particlur specifioble brain oreanization,

For the mind-briain problem. this mechanism has direct relevance. Note that
stornge tkes place in the frequency domain, fmages as such ere not stored nor
are they 'localized” in the brain. Rather, by virwe of the operation of the local
brain circuitry, usually with the aid of sensory input from the environment,
images, mental events emerge, are constructed. The images are produced,
constructed—they are ghosts resulting from the eperations of the machine
{lininy

A similar mechunism en the motar side can account for intentional behaviour.,
The evidence that such a mechunism exists is presented in Languoeyes of the
Brain (1971) and elsewhere (e.g., Prbram 1976¢: submitted). Much of my labora-
tory research has been involved 1in demonstrating that brain function 15 active. not
passive int its interactions with environment and in clucidating the mechanisms
involved in this active aspect of mind. This research has shown that the intrinsic
cortex and limbic formations of the torebrain actively organize sensory input.
ete.

Suffice it here to say that [ believe the discovery that certain operations of the
brain can be best-understood in terms of processipg in the frequency domainis
as impaortant te the mind-brain problem as was the discovery of quantum and
nuclear physics that ultimately the appearances of matter may be immaterial.

ANEWDUALITY: THE WORLD OF APPEARANCES VERSUSTHE FREQUENCY
DOMAIN

The point was made earlier in this paper that the dualism of ment:! versus
material holds only for the ordinary world of appearances: the weorld Jdescribed
by Euclidean Geometry and Newtonian mechanics. An explamation of duslism
was given in terms of procederal differences in approaching the hierarchy of
sysicms that canbe discerned inthis world of appearances. Thisexplaonation was
develoned into a theory, & multiple embodiment constructional realism. Bur it
was also stated that certain questions raised by a more ¢lagsical duzlistic position
were left unanswered by the explanations given in terms of a constructional
realism., ' '

What are these questions? Recall that Popper and Eccles propuose entirely
diffcrent—and ina tundamental sepse, opposite—views of how mind and brain
interuct. Popper has mind an emergent from brain functioning, Fecles has mind
aperating o the intansic iason’ formations of brain cortex. Stiti these authors
managed to publish a book together. They must have both feit vemre affinity for
the other’s views. What is it that they may have scosed to be tn commuon, what
deep feeling did they faib to wrticulate adeguately in their volume?

| believe that the analysis provided carlierin this puper may help "unpack’ this
issue. Notc than when ene looks downwuard in the hierarchy of systems that
compose the ordinary world of appearances, essentially reductive analyses are
engaged. Tolake accountolnow properiios thutanse whencomponents decome
erganiced tnto higher order, more complex structdres, '¢mergence’ is
proposed—actually, the proposal is essentinlly deseriptive ol what 15 observed.
The upward ook in the hierarchy as in the phenomenal and existential ap-
proaches simply takes these ‘emergenis” as the fundamental achievements of
observations. Constructional realismts this sort ot theory, and as noted abuve. |
belicve Popper is attempting to achieve a similar end by his construction of a
World 1.

Eccles by contrast is holding out for a very different sort of formulation. He
insists that mind transcends brain functionin that mind operites upon brain. not
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because mind emerges from the functivning of the brain. As noted above,
articulzted in this fashion, Eccles” formulation makes no scicntific sense.
Butconsider now the brain as a lrequency analyzer and the general charag-
teristics of the lrequeney dumain, These churactenstivs have been appreciated
fully only recently: the recording of patterns of wave fronts by halography has
provided a visible artifact whose propertizs can be readily conceptualized.,
Essentially space and time become enfulded in the holouraphic domain. This
accounts b tramsintional imvarianee, the fuct that transformation into the ordi-
i i el the eacoded record. In e

niy dhectacn con e aoewn b bad Troue aenv 1
hotogruphic record information becomes disttibuted, spread over the enure
surtace of a photocraphic film or brain module much as the waves produced by
throwing a pebble into a pond spread to its edges. Several such waves initiated
by several pebbles will interact or interfere’ and the record of these interference
patterns constitutes the hologram. If a moving picture were made of the grigin
and development of the interference patterns. the movie could be reversed and
the image of the peboles striking the pond could be recovered. Image recanstruc-
tion by holesraphy accomplishes much the same effect by an operation that
performs an wnverse transtorm on the record. Thus image {and ohject) and
holographic recerd are transforms of each other and the transformations in-
volved are readily reversible.

Consider further the fact that in the holographic domain space and time are
collapsed. Only the denasity of occurrences is manifest. Thesc densities can be
recorded as wave number or in scaltering matrices representing #-dimensional
{ Hiiberty domains as has been done in quantum physics. What is important herc
15 that holography has become a window through which we are able to concep-
tualize a universe totally difterent from that which characterizes the world of
appearances.

David Bohm (1971, 1973} has pointed out that most of our conceptions of the
physical world depend on what we ¢an observe through lenses. Lenses focus,
objectify and draw boundaries between parts. Lenses particelarize, Holograms,
by contrast. are distributive. boundaryless and holistic. Bohm refers to owr
fens-given ordinary perceptions und concentions as explicate and those that are
holocraphic-like as implicate. Thus there are at least two discernible orders in
the universe—an explicate and an implicate. The explivcate order gives an ac-
count in terms of particles. objects and images. The imphcate vrder, still poorly
copnized, beeins with densities of the fluctuating properties of wave forms.

Bokm {19767 and other physicists {(see e.u., the review by Capra 1975) have
become excited by the similurity of concepualizations of the implicate orderand
those described by mystics who have expericnced a variety of religions and
othei "pargnormal” phenomena. The lack of spatinl and temporal boundaries, the
hotographic characteristic that the whole is represented in every part, the
transformational character of shiftine from eapiicate to implicate order, are ail
bevond ordinary human expericacing which is upparently limited to the every-
duy vapiivote Euclidion, Newtonion univarse to which we have become accus-
omgd,

[1is probably rot an accident that holograms were a mathematical invention
{by Dennis Gubor, who received the Nobel Prize for the discovery) whichused 2
form of mathematics—ihe integral calculus—iavented by Leibnitz who also
came to a vision of the implicate order, Leibnitz's monadology is holographic.
his monads are distributed, windowless forms cach of which is represeatative of
the whole. Substitute the term tensless for windowless and the description ot a
monad and o hologram are identical.

To summarize this section, 1 pronsose that Eccles’ suggestion of a distribuied
'mind’ operating in some “as yel mysterious’ way onbraincanbe supportedby n
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highly riporous, muthematical formulation. The fact that the brain is, among
other things, 2 frequency analyzer, that it encodes information in a distributed
fushion akin to that which characterizes o hologram aise means thut the struc-
tural boundaries thut characterize the ordipary limits of "bruin” etc, are truns-
cended, The "mystery” is resolved not by taking the interactionist stance that
Eccles has tuken and which is appropriate to Popper’s formulation, but by
recognizing the transformational nature of the implicate domain,

CONCEAUISION

Io concluding, T will wttempt to semnuaize suecinetly my position as developed
in this paper. The essay begnn by accepting a dualistic view of evervday experi-
ence: we humans can cleariy distinguish between the process of experiencing
and the contents of that experience. This led in the centuries since Descartes to
the view that the process of experiencing is mental while the contents of the
expenence. if not themsetves miterial, are at feast indicators of a materiul,
physical world, Modern physicists working at both the microphysical quantum
and nuclear level and at the macrophysical "universe” Jevel have, however,
called into question the muterial basis of matter (Bohm 1971, 1973 Wigner 19569,
Malter is constituted of energy which in several forms interacts to produce that
which we normally cxperience in ordinury perception, Normal experience is
cheracterized by Euclidean geomelry and Newtonian mechanics. Thus the
material nature of matter is Havited to the ordinary world of experience unless
one wan!s to adopt the bias that energy is material since it can be converted to
maticrasindicated by Eipstein’s equation ¢ = me®. Butthenwhy would we have
to call such a transformation a conversion? Does not such a materialist bins
cleud rather than clarify the fact that we as yet do net know how v properiy
characterize such encrgy forms? And by this question | do nor wish to suugest
that they be characterized as mental.

Beginning from the other end of the mental/material dichotomy we rurinte a
similar imitation on its usefulness, Information and information processing, as
when it computer is programmed or u brain is informed by sensory signals, has
been shown toinvolve minute amounts of enerpy thatcan organize or reorgunize
larger scale systems. The conficurations which energy systems display rather
than the raw amount of energy they consume has been shown to be eritica!
{Brittouin 1962; Weizsacker 1974}, Are such figural changes to be conceived as
mental or material when they invalve lungoages, cultures, ¢1c.? Once again, a
limit is reached where the mental/material distinction becomes uscless,

However. the issue of dualismean be analyzed onits own ground—i.e., within
the purvicws of ordinury experience. Here dunlism is found to be bused on
mirror image vicws consiituted by different analvtic procedures. Looking
downward from one’s cxperience into the hierarchy of components that consti-
tete that e xporfence, the redustive "materinlistic” view held by muost scientives is
found, This reductive view s ordinarily balanced by the recognition that rovel
propgerics “emerge’ when speeific configurntions of vomponents are formed.
This is the view proposed by Popper in The Self and fts Brain.

Looking upward from one's experiences involves validating the experience
with that of others. Experienced 'pheromeny” are described and compared.
Emphasisis onthe exisience of the expericnce perse, its existential pntvre—and
when precision 15 attempted the emphasis i3 on the structurul relationships
among pheaomena. Consensual validation, enactment and stroctural analysis of
relutionships constitute the tood of inquiry, not separation into parts causally
related to onc arother as in reductive sciences. Thus the language of
phernemenology, existenticliso and structuratism is "mental” singe i 18 experi-
ence per se that constitutes the rocus of interest,
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Recognition of the procedurad ditference that s responsible for duatism in the
ordinary worid ot experience allows one to transcend this doatism withowt
denving its usefulness 10 deul with the problems of that ordinnry wordd. |
propased thatduiism can be transcended by carefully combining the techniques
and resalts of both the reductive and the phenomenal approaches to inguiry. By
muking siructure the central enduring single quality of a pluratistic monism, both
reductive entities und phenomeny were scen as reafizations of tdentical struc-
tures denved from a more basic existentind given,

[GEIA 5 e i had Lo fuce another issae,
Rowescr. True, daalism had not been denied, it had stmpiy beeu shown to
operate in a Himited sphere. Bul by trunscending dualism with a structural
mornism, the very spinitof what dualists believe inand are trying to articulate was
violatad. As shown, Eccles ettempted such articulation by supgesting what
seems 1o be a rather naive interactionism: mind operating on the associalion
areas of the brain—ts intrinsic. "liuson’ cortex. A constructional realism does
not deai with the issue that is being posed by Eccles’ formulation: a *mental’
universe “independent” of—though interacting in some mysterious way —with
the maieral,

The hinal proposal of the paper meets the requirement of this aspect of
dualism. Brain physivlogists huve shown the nervous system to be, among other
things. afrequency anaiyzer. Further, input apparently becomes distributed and
stored 1n the fregquency domain in the manner of a holographic record. And
physicists have sugzested that a holographic-like order might well characterize
the microstructure of the physical world, In the frequency domain, space and
tims become enfoided: onty density of occurrences are represented.

Descriptions of this domain and other similar orders that account for the
observations of modern physics have bezn shown o be remarkably similar to
deseriptions of parunormal and mystical experience and religious thought. |
prapased therefore thut the duality between the normat everyday domuin of
appearunces and the frequency transform domain captures the spirit of dualism
and accounts in oa scientific and precise mathematical fushion for what has
hitherio bean incomprehensible.

Stractural reativm thus deals with o number of dualitics which are especiatly
sivrificant for uapacking the issues involved in a mind/brain dualism: (1) 4
dudlism based on the distinction between & material and a mental universe is
found tou Limited to deal with the very issues it poses: (2) a procedural duality
that faces upward and Jownward in o hicrarchy of knowledge systems can be
discerned in the ordinary world of appearunces und accounts for separate mental
and opjective realizations of experience (3). An additional distinction can be
muade which capiures the spirit of dualism: o transformational duality that
apposes thaordinary world of appearances to that viewed through the window of
the frequency transform domuin which is chareeterized by descriptions akin to

those deseribing the experienze of mystics which form the basis of religious

Boearsrreronal reatism was fo
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