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ABSTRACT: The relationship, of mind and matter is approached in a new way in
this, the first Gardner Murphy- Memorial L ecture. This approach is based on the
g.ausal interpretation of the quantum theory, in Wthh an electron, for example, is
T garded as an inseparable union of a particle and a field. This fieldchas, however,
)some” ne,yv properties that can be seen to be the main sources of the/ ﬂyfferences
‘between the quantum theory and the classical (Newtonian) theor,

These|new properties suggest that the field may be regarded Ase contahg;ng oi)jec-

tive ,(and acdtive 1nfo'(matlon and that the actwtty of this lnformatlomcorreé'ponds in’ (

many ways to’ What is s:gmﬁed by “meaning” in our ordinary subjective expenenog
’L‘he analogy between mifid and matter is thus fairly close. Thi§ aualogy"leads to
the proposal 6f the general outlines of a new theory of mind, mattet,,and their

relationship/in whicly/the basie notionsis participation rather than interaction/ Wlthm :

this theory, there is réom for a natural éxplanation of parapsychological pheném;
ena, as well as for’explormg new dommns beth in the study of mind and in that of
matter. However, alth6ugh the theory can be déyeloped mathematically in more
detail, the main emphasis ‘here is ‘técshow haw. it prévides a way of thmkmg that
does not divide observer and observed,’and, this; that may, be helpful both in the
setting up of parapsychological experiments/and théir)interpretation.
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It is a great honor to have been”¢hoser’/to, réceive the first

" 9 Gardner Murphy Award, and it gives me much weasu’re to have

been invited to give this lecture to mark the oégasiono The great

" contribution that Gardner Murphy made to the entife, field of para-

psychological research is well known. He had an especially strong
interest in extending and deepening our theoretical understandmg
of the whole subject. What, I would like to do this evening is to
indicate some ways, based on my owfizwork, in which such under-
standing may be developed further. I qarticular, what I shall
discuss are some ideas’ ain}ed'ﬁt bringi‘m‘g together the physical and

¢ Dehvered on March 22, 1985 at the Harvard Chlb of New/(York Clty as the first
Gardner’Murphy Memorial Lecture. ; £
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mental sides of reality, and I shall’then ga&von to show how these
two sides may be related in such & way as;to stiggest the beginnings
of a theory of parapsycholog1cal phenomena But Iswish to stress
here that my main concern at this peint is tp brifgout a hiew way of
thinking)- consistent with modern physics, which does notedivide
mind from matter or the subject from the Ob_]CCt F hope that others
will ,sooher -or fater be able to develop this way of ﬂunkiﬁg by

”embodying it/4n_théir work.

The. problem of relating,.the mental and physical 31dee of réality

has long been @ key one, ¢pecially in Western philosophys, Des<,

cartes gave a vefy cleaf'dormulation of the essential difficulties
when he considéred matter to'be extended substance and mind to
be thinking substance, Withinr mind othere may be clear and distinct
thoughts that correspond jin cofitent t& separate and extended ob-
jects. But these thoughts aré in themselves actually neither sepa-
rate nor extended. The natures ‘of-mind”as_thinking substance and
matter as extended substance are indeed s¢ different that one can
see neithercin mind nor in the world of extended substance any
basis fora relaﬂonshlp between them. Descartes assumed, how-
ever, that this basié,is supplied from beyond both mind and the

world by God, Who put/into man’s mind the p0851b111ty of clear and "
distinet thoughts thatlare able-to correspond in the way that I have;

indicated ‘fo- separate and-extended objects. But since the time,of

Descartes, stch,an ‘appeal “to thé action of God has generally'

ceased to be acceépted dssa valid philosophical argument. This
leaves us, however, with,no éxplanation of° how mind and matter
are to be related.

<dn my work in physics, whlch wa$ originally aimed at under-
standing relativity and the quantuni’theory“on a deeper basis com-
mon, to both, I developed the notion of the enfolded“or zmphcate

“‘order/{Bohm, 1980) The essential feature 0fthis idea was’that thé,,

whole of the universe is in some way enfolded’in geverythingand

that eachrthing is enfolded in the whole. From this it followscthat in ¢,

soméiways,and to a certain degree, everythmg enfold$ or inipli-
cates everythmg The basic proposal is that this enfoldmént: are-

lationship is'hot merely. passive or superficial. Rather, it is active,,

and essential to what each'js. It follows that each thing is internally
related to the whole and, therefore, to everything else. The exter-
nal relatlonshlps are then dlsplayed in the unfolded or explicate
order in which each thing is seen as separate and’gxtended and
related. only externally to other things. The explicate ofder, which
dominates ordinary experience as well’as cldssical physics, is sec-
ondary, howeyer, in the sense that ultimately 1t flows oat. of the

. primary reality of;the implicate order.

Because thé implicate order is basically dynanfi¢ in nature,“¥
S i |
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called it t@ejzolomovement. All things found i the unfolded expli-
cate order € ﬁegge from the holomovement in which they are en-
folded as [ﬁopentla’ht,les and ultimately they fall back into it. They
endure’ only forisome’time, and while they last, their existence is
sustdined it/ consmnt proecess of unfoldment and reenfoldment,
which gﬁes I'ISGQtO the relatively stable and independent forms in
which they a@p[ear in.the exphcate order.

The above deﬁmptlon then;‘gives ‘@ valid, intuitively graspable
Cqy account of the meaning.of the properties of matter, as implied by
'968 the quantum theory. It takes omnly a little refléction to see that a
@S@, m,péilar sort of description will apply“eéven ‘tmore directly and obvi-
QOJ, ¢ ously to mind, with its constant flow “ef evanescentcthoughts,
r - La, fee&mgﬁodesues and impulses, which/flow ‘intg and jout 6f; each

N ¢ ot er/ and which, in a certain sense, enfold each othér (as, for

C‘/7/ example Owe may say that one thought is implicit. in ‘@nother,sand

C4his word llterally means ‘“‘enfolded”). Or to put it’differefitly, the

im te d?d,er is common both to mind and to matter. This méans

that ul?r?ﬂ%t ly/smind and matter are not nearly so different as;they

may appear to bé under superficial examination. Therefore; cit

) seems reasonable to suggest that the implicate order may serve as a

O % means of expressing consistently the relanonshlp between mind
s, and matter.

* B Cc?/, At this stage, however, the lmphcate order iSxstill largely a

Rl al framework of thought within which ‘We maycreasonably
" Ny 0 ‘hope t@lgake progress toward remoVving-the gulf betwegen mind and
¢ c, @f matt vén,on the physical side, howevér, it lacks a well-defined

tph %Izral /@nnmples that would determine how,the poten=
e ,galmég en l’defd nfthe lmpllcate order are actualized as rélatively
le andi deﬁ@;;jent forms in the explicate order. The absence
of a Qﬁﬁ)ﬂar @e’g, of prmmples is, of course, also evident”on.the
mental SIdSOO;But eyen more 1mp0rtant what is missing is a clear
understanding %f] Just*%ow mental’ and material sides are to be
related. Ev1dent1y, ‘this i is felevantinot Only as a matter of general
principle, but also if wWe, are to, obtam a real understanding of
parapsychological phenomena ‘
In this talk, I shall go into anether aspect of my work over the
past 35 years, which I think goes®acofsiderable way towards
¢/ fulfilling the requirements described above, Thi§ I have called the

«causal mterpret@;lon of the quantum theory (Bohm/ 1952a, 1952b,

1957/1971; @”1&@ Hiley, 1975). In order to show twhy I am
bringing in thi gecf’ of, my work, I shall first review briefly some
of the main fe‘aturewf the’! ¢guantum theory that I feel call for a new

interpretation ghe gengral Sort_ that I have proposed. (For a

general accoumt of the. maiff features of the quantum theory, see,

Zukav, 19 90@ Ay
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Firstly, the quantum theory itaplies’dhat all material systems
have what is called a wave-particle/duality, in their properties.
Thus, electrons that classically act like pdrticles ¢an, under suitable
experimental conditions, act like;waves (e.g.5electrons can show
statiStical interference properties when a large number of them are
passed thiough a system of slits). Thi& dual “nature of. matésial
systems, a nature strongly dependent on the experimental context,
is tovally at/yariatice. with classical physics, in which each systém
has its"@wn nature iidependently of context. &, .

Secondly,/there isa strange new property of nonlocalitys,ThatCis
to say, under certain conditions,, particles that are even at macro-

scopic orders of distange appear to be able, in some sense, to affect

each other even though there is no known means by which they
could be connected. Indeed, if e wére to assume any kind of force
whatsoever (perhaps as yét unknown) to explain this connection,
then the well-known Bell's (1966) theorem gives a precise and
general criterion for deciding whether thé’connection is local, that
is, one brought about by the forces that act only when systems are
in contact, ‘0fononlocal, that is, one brought abouf by forces that
may act when Systems are not in contact. The actual experiments
show ‘that BeWs critérion is violated, which means that if there ar¢
sucl/Aorcesy they must aét monlocally. Such nonlocal interactidns
are basically foreign to ¢lassi¢al physics as it has been knownover
the past few ccentufies.

Thirdly, the laws;of the;quantum théory are essentially statistical
in nature, and they ‘do ndtodetermine in/precise detail how an
individual system will behave.’ Statistical laws. are, of course,
common in both ordinary expériencéand in classicabphysics. But
in the quantum theory, the statisticscseetficto have a different kind
of significance. This is brought out espécially ¢learly by considering
Heisenberg's uncertainty principle. : )

Heisenberg made an analysis of how a typical/process of pHysical
gbsefvation or measurement may take place when/one goes to a
quantum-‘mechanical level of refinement of detail and afcuracy./He
considered as ‘his prime example the observation of the position of
a particle with the<aid of a microscope. Now, some kind of intets
mediary link is needed/ between the observed particle and the
microscope to allow the two to interact, of’else no observation will
be possible. To make the disturbance of the¢observed system as
small as possible, one may suppose that wWe)use a$;a link a single
quantum of light. Heisenberg then showed. that‘the l4ws of quan-
tym mechanics imply that there is &’minimim, unééntainty 4n our
knowledge /of the properties of the observed particle that can’ be
obtained from such an interaction. Thus, the Statistidat laws of the
quantum theory lead;to the conclusion that there 1§ no way to use
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¢/
measure@lgtrbts to obtain information accurate ‘enough to go beyond

these istical laws and to malge cprppletely accurate a}nd detailed
pre&;ﬁ%smft yehavior of 1r‘1d1‘vndual systems. Th.lS contrasts
Wiﬁ} clas; 'caf@hysw"sc{;;g WhiCh.lt is always possible, m_prmc1ple,

to refipe o s;,rvaﬂég/s without limit, so that one can, without’any

intrinsic Testrictions, gosfrom astatistical law applying to an aggre-
gate of systems 12—‘10,5 é@p}gti\/ely precise description of the motion<of

indivi systems. YT ‘ | !

Cay milr‘:;(lisu %0}1); (1934,’4’958) Has made a very. subtle analysis of this
Q@S whole question. He treats.the’ entire processcof observ?tlon, in-
ar cluding the overall experimental conditions’and the/meaning of the
V@o' observable experimental results’(e;g., Spots ohothe _photographlc
, , . plate) @ a single phenomenon, which isa Wﬂhqle that,is not/further
A opana y.z@bie. This means that the mathematlgs of the qugntum
yC/)/' thégr.y §$not capable of providing an unambiguous reﬂectmp of
Ce/re 11()9, but rather, as Bohr himself says, that it is only an a‘.lgorlthm
yll%dgl $tatistical predictions concerning the various possiblé p_he-
nomend..Boh#further supposes that no new concepts are p(.;s.mble
that could unamaﬁiguously reflect the reality of the individual
quantum process. Therefore, there is no way intuitively or other-
4”@ wise to understand what is happening irt'such quantum processes.
I Only at the level of a statistical aggregate of thesqprocesses can we
48 O°7/7 btain an approximate picture of what is happening, apd this will

o . (N %@y,e to be in terms of the concepts of ¢lassical physics.

] 4 B(ﬁi‘g’,s approach has the merit of giying aconsistept acgount of
8g the// ealfia,g of the quantum theory. “‘Moreover, it’docuséss,on
th {Ggm,et i thﬁsj,s new in physics, that is, the wholeness of the
E obs’eJDv;r and, wh%f//;.s observed. This question 1§ surely relevant
40&16;0 in’ discussifig the Yelationship of mind and mattér: But'Bohr's
insistenc t?@ycthlsy wholeiess cannot be understood through any
concepts %hats/o@gye_r,""%wp"\iéro“new they may be, impliesCthat
further progréss.in this field depends/mainly on the development of
the mathematical f@miral'fém without any real intuitive or physical
insight. On the other Wand, I'haye always felt that mathematics and
intuitive insight go hand in’hand. To, resfrict oneself to only one of
these is like tying one hand béhind one’s back and working only
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a9 with the other. This is important in“physics; but it is evidently even
[/.0/ more important in studying the mind, ‘Where 'fntuitive insight must
€ itself be a primary factor in all exploration (as well as for further
reasons tha%é sﬁﬁ@aexplore later).
W, " 4,
/f O‘/- 3‘ g
THE/O(/ZAU,%([; IN'W:ERFR'ETAIION OF THE QUANTUM THEORY
/v':, - S ] 4
In view gp&i@c abbve, [ félt that“it,was very important to question
' Bohr's assumpti@n,;haf o_analysis of the individual quantum pro-
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cess is possible, even in thought. Ifawas in doing this that I devel-
oped the causal interpretation 6f the ‘quantufit,theory during the
1950s. g i

Fbegan by assuming that an electron,for exdmple, #sca particle
followirig @ well-defined trajectory. This paftigle is;/howéver, al-
wayslaccompanied by a new kind of field describéd:by the/ordinary
Schrodinger wavefunction, W, the motions of shichyare " deter-
mined by Schrodinger's equation (rather as the mgtions of the
electrodynamic field arécdetermined by Maxwell's eqlfé‘tion_s). The
electron’ @as w€ actually_encounter it must then be understood iff
terms of both the particleand théfield, which latter always accoms
panies the particle, <

To return to the old classical concept of a particle in this way
may, at first sight, seem to,be a'step backward relative to the much
more subtle and dynamic notipn of reality contained in the impli-
cate order. However, as will bé‘brought out in the course of this
lecture, the action of the Schrodingeér field pn the particle has a
number of-qualitatively new features that carry usa long way from
the old classicabmechanical concepts. Indeed, these will ultimately
bring us to an-enriched form of the implicate order that will contain
the principles of determination and stabilization of what is actual-
ized that_have;thus'‘far been lacking.

When Ohe.looks at the,meahing of Schrodinger’s equation”éx-
pressed in terms of this-model, one sees that it implies the need to
add to the classical forces'actingon thé particle an additional new
kind of force, derivablésfrom’what I'¢alledthe quantum potential,
0. To complete the model}’it, is alSe necessary, however, to bring
in-the following statistical postalate: One supposes that, although
each electron follows a well-definedStrajeétory, ifisa sefies of ex-
periments arranged to give the same Schrodingerfield ¥, there will
be a Statistical distribution of particle positions withya probability.
proportional to the intensity of the Schrodinger ' wave. Tt'is easy to
show mathematically that the above postulate is consistent; in the
sense that with the passage of time this probability distribution Will
be maintained by the motions of the particles under the asstmed
quantum potential, Q"

The basically new features of the quantum theory come mainly
from the new properties of the quantum potential. Of these, one of
the most important is that this poténtial Gs_ related to the
Schrodinger wavefunction in such a way that’it,does‘not depend on
the“intensity of the waves, but only on thé)form': This implies that
the Schrédinger wave does not act likeSfor example, a waterowave
on a‘flpatingobject to push the particle mechanically with a force
proportional to its intensity. Rather, a better andlogy would be to. a
ship ofi automatic pilot guided by radar waves. The ship ‘with its
automatic pilot is@self-dctive system, but the form of it§ activity is

/ £
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carried by, the fadar waves. This latter is independent of the inten-
sity of these w,aveé’&(,aﬁs long as they can be received by the equip;
mem/avalfh&le),:byt 'd@.ggnds only on their form, which in turn
reflectS<the f of%e,’en\blr_gnment. b )

We ma? iﬂgstrat%ghis'fpoint by considering what happen§ to’ an
ensemble of efé’c@&ons@ﬂg@t pass through a system of two slits and
are detected on a screen,’as shown in the Figure.
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determi%e;% bgé)the information content concerningyits environment
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Figure. PanicICZSl@aj ctorfes /thro'ugh/"tfwo shifsc The figure is taken from Philipidis,
| Dpwdney, & Hiley, @h;}murr'{"”imerfer‘énce and”the quantum potential. Nuovo
>y0/7/_ Cimento, 1979, 52b, 15. ' 9, S (
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Each of these electrons follows ‘@well‘defined track that can be
shown mathematically to be perpéndicular to the wave front at the
point where the particle is. Supposewye consider asspecified parti-
cle“located such that it goes through oné’of the §lits. Afterwards, it
will follow a complicated path, so that the particle’is significantly
affected by/a.quantum potential determined by the_ interferencecof
waves from both_slits. Even at distances so great that the wave
intensity is’small, theytrajectory of the particle can strongly refléct
distant features 6f the ‘enyironment. Thus, the path dependsSvery
much bn.whether one slit i$/open or both are open, whichs quité
contrary t¢” whatJone would expect in classical physics. If‘%we
consider a statistical distribution of particles, then, as we can see in
the Figure, they bunch 0" prodiice a fringe-like distribution of
particles on the screen! &n this’way, we explain the wave-particle
duality of the properties of matter By, showing that the behavior of
the particles depends strongly, through’the wave, on the overall
environmental context (which is, in”this case, the experimental
set-up). And, by a more general treatment of tHis nature, one can
show that all the statistical results of the quantum theory follow, so
that the causal intérpretation gives the same statistical results as
does the msual interpretation.

From_this; it follows alsosas can be shown in a more extensive
treatment ‘that I shall not- discuss here, that Heisenberg's uncer-
tainty principle/still halds for the phenomena that can be obtained;
for example, in measurement processes. But what has been gained
is that we have a conceptual model of what the actual individual
electron is and of how it mowves. Frem this we dérive the statistical
distribution of phenomena, whichsnow’ plays & secondary role in the
theory/ rather than a primary oneS{as indeed @lso Happens in
classical“physics).

To achieve this, however, we had to bring/n th€ notion that the
Schigdingeér wave does not act mechanically on the particle/“but
rather, “that the particle, as a self-active system;Cresponds, to
something analogous to information about its entire context that is
contained dn th&/Schrédinger wave. This gives us some insightidnto
the wholeness that is, as we have seen, essential to Bohr's views
For now, it is clear that we cannot always isolate the electron from
distant features of its relevant environment;df we want to under-
stand the details of how it moves even infwhat Would otherwise be
free space. But even more important for our purposes here is that
by“developing an intuitive model for, howsomething ahalogous to
information comes in at the most fundamental level of physics
knowfi.to u§y we are beginning to get a feeling fot how ‘mind afd
miatter may ultimately not be nearly so different as théy may seem
19, be 4t first sight.
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THE I@%PARTICLE SYSTEM AND QUANTUM WHOLENESS

Thugffaryf WS} h'af"(b‘eva,,rfes_tricted ourselves to a co'nsideratiorl}l of tgg
motions db% sm{’gle article. When we extend this approach to the
many-partic ecsystémm,, the apalogy between mind and matter be-
comes much. closer, "0, ( {Enae /

The first stéprin making Such ar extension is to note that for a
many-particle sy(gfe‘m, the/Schrédinger’ wavefunction is no longer
capable of being represented /in the ordifary three-dimensional

r Q@S@ space, called configuration’space, in_which thére-are three dimen-
s@,V

§i©,9s for each particle. A single point, in ‘this multidimensional
So'space corresponds to a certain configuratiow of thesentire“system of

Uy pdtticles“—hence the name, configuration,space.
T

o,There-is no direct way to imagine such a conﬁgurazion ‘space.’In
/ - spite/of His, however, it is nevertheless possible to”extendothe
n aﬁiy'le model that has been described here to/the N-gartlcle
system, One finds in fact that the system of N-panlc}es is now
subject%c genéralized kind of quantum potential, which implies
the possibility of a‘nonlocal connection between all the particlés;
As in the one-particle case, this is because the quantum potential
does not necessarily fall off to a negligible value when the particles
are separated even by macroscopic orders of @istance.
W SAt first sight, it seems that such a nonlocal connection, which can
K pr@d‘uge a kind of instantaneous contact of C!istant particle‘s, would
violate ‘the theory of relativity, which“requires that'no signal can

@S})e t mitted lgaster than light. It is possible to show,Chowevey,

% he that the qupgturﬂyqtential cannot be used to carry a ‘signal, that is,

/1
U [/.

t/it'7cpul not constitute a well-ordered series of impulses that

co traﬁkm&t a Well-defined meaning. But I shall not, however, go
into more dem/.infb /this ‘point here, as it is not very 'directly
relevant to“the mdin theme of this talk. :
As 1 have aFréde stated, the notion of such a nonlocal connec-
tion goes quite far @utsidéithe framework of concepts generally
accepted in classical ﬁhysics. But, of course, it is a perfectly
rational idea. And indeed, I'Weuld $ay that much of the resistance
that it has encountered is of the ‘hature '0f/the kind of prejudice that
tends to arise against any unfamiliar®aotion:
¢/ As strange as nonlocality may seem toche in’the context of the
“science of the past few centuries, however, I want/to emphasize
here that the,quaftum potential has an even stranger and more
radically noyve ‘fez}gu‘fe;'f y which little attention has thus far been
paid. This 'is }hat"v’me quantum potential depends on the 3N-
dimensior‘?ﬂ@wa%fqnctiaavof‘ the whole system in a way that
cannot be e){’fﬁ-@sséd @s.a preassigned relationship among all the
particles. Thus, when twé atoms are brought together, the forces
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between the constituent particles, mdy be attractive for certain
wavefunctions and repulsive for others. A ‘Stable molecule is made
possible, for example, by the attractive quantum@potential that goes
with certain wavefunctions. Indeed, it/is in this. way that one can
begiit to understand intuitively the current explanation 6f chemical
bending; jin terms of the quantum theory. A > :

Another example of this new feature of the quantum potential 1%
obtained by considering that in a superconducting.state,swhich’may
arise atcyery low temperatures, an electric currett” flowsSindefi<
nitely without friCtion, beé¢ause electrons are not scatteved byois-
regularitiesor abstaclés in the smetal in which they are flowinig. In
terms of the”causal interptetation, one sees that in a supercon-
ducting state, the/quantum potential is such as to induce an orga-
nized and coordinatéd movément’ of the electrons, resembling a
ballet dance, in which thejelectrons go around irregularities and
obstacles without being scattered. Om the other hand, in the ordi-
nary state, which exists at higher temperatures, the quantum
potential is different in such a way that the electrons behave more
like a|/disorganized crowd of people than like @ group of ballet
dangers. 7%

All the novel features of the causal interpretation of the quanturh
theory that have been discussed above can be understood in ferms
of the”fotion“that weohave’already introduced, that is, that thé
wavefunction constitutes'a kind’ofinformation content. Thus, itSis
well known that informétion (e<g., in‘a computer) can be ordered in
as many dimensions’as may be conyeniént or appropriate. And so
the multidimensional nature of the wdvefunction now presents no
insoluble problem of interpréetation. The factithat the, movements of
particles are related through a nonlocal guantumspotential depend-
ing of’the state of the whole also creates fossuch problem, if we
suppose that each particle is guided, not by-“its, own ‘private”
information, but rather, by a common ‘‘pool” sof information be-
longing, to the whole system. : f /

This behavior is evidently basically similar to whatdhappéns in
the ballet dan¢e, in which all the dancers are moving in accordance
with a ““score,” Which also constitutes a common ‘‘pool” of infor-
mation that guides eachcof the dancers. In the case of the electrons;
the ‘“score” is, of course, the wavefunction. As with the dancers,
the electrons are thus participating in''@,comimon action based on a
common pool of information, ratherrthanpushifig and pulling on
¢ach other mechanically according, to taws like tho§eof classical
physics. ‘ ; .

However, the analogy of the ballet dance is, like, all @nalogies,, of
limited yalidity, Firstly, the wavefunction change$”/with’ time ac4
/cordin_g to Schrodinger’s equation, whereas the $core of a ballet is

£
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generﬁy&xed beforehand. We may therefore improvg t_he z}nalpgy
by s(wwg that the electron_s move as if _they were participating ip.a
dafee wi@ a/qégg_r,e that is changing in accordance with certain
R)}les ,J/U;/ore(i,verﬂ, bec.aus; the movement of the electron_s dep‘_et}ds
ontheir initial donfiguratipn, we shquld have to suppose in addition
that t 'C:sc(?ref“/\deter.mjnes not a single dance, but a whole set of
dances that/are (fiﬁferent according to 'the ‘dlfferent original conﬁg:
urations of {ﬁﬁt’ dancers, Orqto put 4t differently, each “sg:ore'
, contains a vast range of’ potentidl darnces, c_)nly one of which is
Q@s@ actualized by a particular initial configuration of dancers. Pro-
Se, 9 ., cesses are therefore possible thatoare ’much more complex_and
) V@o' ‘subtle than those that could be' contained, in the analogy of a single
Ogpthi @s%reagsigned dance with a fixed score, h
'S‘J/ § oF ’Acvery simple example of how such a"view of quantum processes
hy rkg’/hlay be obtained by interpreting the change ‘of a system from
Car ne’ guantum state to another as a change from-one“*dance’; to
%ﬂgthe?é//"f is change will, in general, take place only for a’certain
range’@ initial configurations of electrons that bring the system to
what may be cgﬂedﬁa crisis point, that leads in turn to a fundamen-
tal change in the pattern of the dance (this kind of process has been
called a catastrophe by Renee Thom, 1975). A more detailed math-
)E’/c ematical analysis shows that such a ‘transfqrmation of the “dz_mce"
e 9 _ takes place without the need for introduging the sort of arbitrary
w o Socapsumption of “‘collapse” of the wavefunction that, seems to be
Oz@ ’»{j in'ﬁ{ljed in this process by the usual.‘i‘nterpretatien of ‘the quantum
% @S[‘ ry. Oy : . ; Q-
1*/7@ Sy A siqyilafonpglon applies to more complex processes. Thus, one
4”@ dan ;ho‘{' u}athématically that when the wavefun‘ctlon‘o‘f_a system
7falls itito two/ or ‘more. independent factors, the/movement will
bréeak ?ﬁ%cof?esporidhlg independent **dances.” The&’breakup.of
a who é’csyste/ﬁi\(_;(e.g.',\:a molecule) can be understood in this way.
And the inVerse progess iowhich two or more subwholes combine
to form a large‘?ﬁwhqle”the‘n corresponds to having groups of parti-
cles engaged in independentydances. that come together to form a
single dance based on @/commbon, scove.
How, then, do we accotnt,. for our large-scale experience in
which matter generally behavessas if‘it, were constituted of in-
oy dependent parts that interact mechapically rather than partici-
pate in a common movement? It can be shown by means of a
detailed alyé?g%which is being written up (Bohm &<Hiley, 1985),
that at ap tecjab'leg,temperatures, the wavefunction of a whole
system ‘does indeed break up into a large number of factors corre-
SPOHdW%_to ?ﬂany relatively’independent subwholes. The higher the
temperattire, the’ furthet this Breakup goes. Under ordinary condi-
tions of temp@og,;ure;/nhe 's'ubwbo‘}es are fairly small, so that the
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quantum properties show up onlyyin studies of even smaller
structures (e.g., those at the atomic level). Héwever, at very low
temperatures (e.g., in superconductivity), they begitito show up at
the /macroscopic level, as they deosalso“under $pecial®conditions
¢éstablishied. in laboratory measuremernts, (e.g0; in those ‘demon-
stratifig,quantum nonlocality). )

In this way, We are able further to bring out ity the fundamental
behavior, of ‘midtter the essential quality of wholenessy,to which we
haVe already, referred in“our discussion of the ideas of Bohr as Wwell
as in ourgdis¢ussion of the“/one-particle model. We can “get_an
intuitive feeling for’the meaning of this wholeness, not only through
thinking of the “particlé’ as résponding to information capable of
reflecting even its distant édvironfent, but more deeply, as par-
ticipating in a single overall ;*dance,” guided by a common ““pool”
of information. This notion of4wholéngess can now be extended to
encompass the measurement process itself; Whereas the observing
apparatus and the observed system /are signjficantly connected,
they are participating in a single ‘‘dance,” following a common
“score.”’/Eventually, the two systems fall back into independent
“dances.”’ There Will, then be a statistical distribution of such
dance patterns, which vary according to the statistical distribution
of initial, configurations forS;the whole system. But now, thé
“dances” of the two systems, will be correlated, so that by knowing
what happens to/the apparatus, one will also know what has hap-
pened to the “observed system.”

However, such a coniplex process of participation evidently goes
far beyond what is meant by’za.merély, mechanicaldnteraction. It is
therefore not really correct to call, whathappens a measurement,
nor indeed even an observation. Rathgr, it is' a mutial transforma-
tion: ©f both systems, which can only be anderstood in‘terms’of a
“wholé score” that cannot even appear in one/systémyor the other
alone’/,The’ordinary notion of a measurement in which 0bserving
ifistrument,and what is observed are clearly distinct buitzinteracting
systems. becémes relevant as a valid approximation onlyyin the
classical limjt, where the system falls into a large number of ‘sub-
wholes engaged in néarly independent ‘“‘dances.” Clearly, such
notions of the wholeness’of observer and what is observed will be
relevant also at the level of our own conscious,experience; and we

shall return to a discussion of this point‘dater.
S Z

ON INFORMATION ANBITS MEANING

In the intefpretation of the quantum theory, that’ has béen pro¥
posed here, we have at least implicitly brought in thé notion/of
infgrma‘tion as sométhing that need not belong only,to ‘human
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i , but that may indeed be presént; in some sense,
gsgzcilg}li;@ fﬁré)ate,systems of atoms and e‘lecyrons. This may seem
strangérin th%}rigﬁfipf our l}sual way of .thm!qng about the subject,
But ,{;}ctué)‘byj ny phyg;msts (e.g.3 Brillouin, 1964) have equated
infomﬁ;&on contenttyith the nf:gatlv.e of thfz entropy of a system
and have thus a?rea,dy given this notion a significance beyond,the
ubjective, " c,

2 puIr-Ieé)\,v:vei, a m%ZEh more evident example of givipg il}formation an
N objective significance ‘can be /obtained by considering the com-
r Q@S@ uter. Thus, in a computera silicon chip is said;to contain infor-
@SGr op jon in ‘‘bits” corresponding to thecobjectiyve states 9f the ele-
?/7J/ € ments/of such a chip. In the silicon chip, the informatlop is not only
D3, ’ pﬁ&%m objectively in the way described abqve. More 1mp9rtantly,
it- is ’olzi ctively active, in the sense that it can”determine how
%/ _ curfents will flow throughout the computer as a,whole and”even
“butside’ the computer, through the working together of the hard-
war dt ftware. Such activity of information may be calléd.a

kind of bbjective meaning. R
At first sight, it may seem even stranger to attribute objectivity,
to meaning than it seems to do this to information. What I am
4,,@ proposing here is that such a notion of meaning as a _certain kind of
% o activity that may be objective is a naturabgenéralization of our own
" e “/subjective experience of meaning. Thus, a/major’part of what is
o r c%gumonly signified by meaning is just the, activity, vittual or ac-
" ng O’ﬁ;al, ‘which a given structure of information can ‘giye ris€;in us.
ey i3 @S[For le; in reading a map, we apprehend the me'aning.o‘fr .its
1‘,5@ iﬁfpr/matioq} oﬁ\tg,r;‘t'as a whole set of virtual 0r potential actiyities
Aqigit would e/a/ppfc}pr_iate in the territory represented by the map.
W'eoar@/ﬁ,e&ualﬁf),traveﬁng_ in the country itself, then'cat any/mo-
ment, ‘80 pQ't;tCi,gular aspectoof this meaning may be actualized (or
not actua 1Qeﬂ27, actording,to thecgverall context of that moment,
Similarly, in a éomputén, the‘information in a particular chip has a
wide range of virtual or potentialsactivities to which it may give
rise. Only some of these arecactualized in the activity of the
computer as a whole, in a way, detefmined’by the overall context of
the entire structure of the computer, and by all the information that

Sy has been put into it. 8¢ i

‘¢, It may be objected at this point thdtcthe TComputer has been
“designed, builtyand programmed by human beings{,so that it is,
after all, still;somékind of extension of the subjective’conscious-
ness of human beings.One can meet this objection by considering
the DNA mdcleguléi"'whicg, according to molecular biologists, con-
stitutes a@‘/%pde?'—’/ that isi.a language. The meaning of this code is
“read” by tﬁ@@roc’é&ses within the cell, for example, by those
involving RNA noleculed: which bringrabout the construction of

8 C/)/.
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proteins. The meaning of the code s thusthe activity that it guides.
Most of this meaning is potentidk or virtual, Because only a small
part of the information contgnt ofothe DNA melecule is being
“read’ at any given moement (in“%gccordance with the ‘total context
of theCeell with its environment). Basically, this is“similar®to what
happens inSmap reading and in a computer, But here wechave an
oObjective activity. not produced by human means that' can be' under-
stood’/as the)meafiing, of an objective information content.

One may-quite/generlly see the essential relationship/of informa-
tion and its meaning“with the aid of the notion of energy. That is t6
say, information 1s,a form’ that literally ‘‘informs” (i.e., forms from
within) an “ufiformed’ ,enérgy to- give rise to a corresponding
determinate activity, Consjder, for example, a radio wave, on
which information is Carried @$,a form. This wave has a certain
small energy, but it is not the gnergy of the wave that comes out of
the loud speaker. Rather, the form, of the radio wave is impressed,
through a vacuum tube or a transistor; on the, (relatively) unformed
electrical energy acting in the radio. Similarly, the-form in the state
of the silicon‘chips enters into the energy in the comiputer to ‘“give
shape”, to"a jcorrésponding activity. Likewise, in our subjective
experiehce, when we $ee a printed page, for example, the form of
the letters gives ris€/dn our nervous and physical energy to a whole
set of virtmal activities (e,g., in-the imagination), some of which
may be furthét)actualized dccording to context and circumstances

If we now retufn to the causal intérpretation of the quantum
theory, it is clear that ‘the “*dance’” of‘the ele¢trons may similarly be
~regarded as the objective meaning of the information content in the
“score’” of the wavefunction.” As in’the, prévious examples, the
waVvefunction contains information’implying a vastrangeé of poten-
tial, or virtual activities. In this case, these Will, be 4ctualizéd by
entering into the energy of the self-active”particlés in ways tHat
dépend onthe initial configuration of the whole $ystem” The notion
of participation, guided by a common **pool” of information‘and it$
meaning, is'thus given an objective significance. In thiscway, we
see thatjseyen“at the most fundamental levels of physicalplaw
known at present, the: mechanical notion of an interactive universe
is seen to be inadequaté./It is in need of replacement by the notion
of an objectively participative universe that includes our own par-
ticipation as a special case. d

In the causal interpretation, the wavefuntion satisfies
Schrddinger’s equation in the same way as in all other freatments,
and this’implies, as has been shown (eig,, by<Feynfian), a fove-
ment(of enfoldment and unfoldment. But row this notion‘f moves
ment in 'the, implicate order applies to the informationontent and
not directly to the particle. The particle is indeed ¥ concept-based
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on the explicate order. Its explicate order of movement wil_l thqn be
an equ%,ssm?a?@f the information content e.nfoldedrm the: implicate
order; .as’the mdygement of .the dancers is an expression of the
inf rm};gi%n ontent enfolded in the score. This will hold even when
we%/ge to “the many-pdrticle system w1t.h‘ 1t's multidimensional
wavefl?n?cﬂion,fﬁll}ich still constitutes an implicate order, though
one of immensgely greater subtlety and complexity than that of the
one-particle system. | . :

However, even at' this point, the<theory remains with ttlle some-
what arbitrary feature of simply bringing together the particle with

theory (rather than the theory that ap.pliésv' to partiqles) we can then
dro tHe notion of the particle as basic altogether. The field/4s now
pla¥ing the role that the particle played in“the theory that we haye
(%i:t” diseussing thus far. In this way, we are“freed of all trages of
dﬁgi al mechanical point of departure, based on.the wse of the
classical particle concepts. Even the particles can now be shown to
be coﬁtggtlf%’reated, sustained, and annihilated in a procgss in
which the ‘energy“of the field as a whole is given relatively stable
and autonomous forms/by an ‘‘information pool” contained in the
wavefunction of the universe. This development shows that the
implicate order now contains its own principles of actualization and

4, stabilization of forms, the need for which I poifited out near the

')ming of this talk. This is a very important point, but as it is not

Or of primary relevance in the context that I am.discussing, 1 shall not
/. Carty. it farther here. ,
S5 %4 ith §

R :
4// SI/“ (

/. Ll A {
D OlﬂgonMAﬂoN AND MEANING AT THE LEVEL OF MIND
o, 9 ;

6ffe/pf tf]@ in ‘things that we have discovered thus far.js how,
matter al?do,miﬁﬂfzgprn dut to/be, similar in key ways when:we
interpret the Guantumtheoty,as we have done here. I shall now
show that further insight’into the sirfilarity can be obtained by
starting instead from the side of mind.

With the aid of a little réflection/ we C4n see that a major part of
the activity of mind is just thé apprehension of meaning. Thus, if
we are looking at something thdfsis not,yery clear, our main
question has to do not with a detailed description of the various

€ sensations that, we are experiencing, but with: **What does the

whole set of, sensations mean?” ,
MOYCOVCF,/l@&/hascindged already been indicated earlier, a major
part of the/éigniﬁé‘agce of meaning is just the activity, virtual or
actual, toowhicla given structure of information may give rise. It is
easy to verifysthis inextersiye détajl in our subjective experience.

For example, ifcon a’dark fight, 4”¢onfiguration of sensations’
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suggesting a shadow suddenly presents itself, this could give rise to
a thought informing us that what confronts ti&may be an assailant.
This information means the possibility ‘of danger, which is ex-
pressed as a whole range of 'virtual activiti€s, such,as fighting,
running, and freezing. The very presence in, the mind cof these
virtual actiyities is, however, nor a ‘Burely’ “ymental, process.
Rather, it is/inseparable from all sorts of’related physical and
chemical processes, such as excitation of nerves)crelease of adfen-
alin and’other hormoénes, rapid heart beat, tensingZof thé emus’
cles;Cetc. Ofiythe “other Hand, a thought informing us fhat what
confronts/ us is?*probably orly/ a shadow will lead to a corre-
spondingly different‘set of virtual“and actual activities of this na<
ture. Further refléction shows, moreover, that such a state of
affairs is general and”’pervasive in”the whole of our experience
(e.g., consider our reactions to meanings such as ‘‘friend” or
“enemy,” “‘good” or ‘‘bad,” €i€y).

We have seen earlier, however, that thé concept of information
and its meaning can be extended, so that the /active relationship
between themsdescribed above holds also in an objective sense, as
for example, with,computers, DNA, and quantum processes. At
first sight, one’ may neyertheless tend to think that there is still anf
important Way in which Gur.subjective experience is different. For
here, the'actionsflowing out of meaning can be mediated by gon-
scious reflection in’thought; whereas, in the objective examples, it
is not. But actually, even, in the field of subjective experiences,
such action is immediate. That is to-say, we do not first apprehend
meaning and then think anth decide to act. Rather, each meaning is
an activity, and this activity/is_inséparable; from what it is. Of
course, a certain meaning may not imply“the necessity°of immedi-
ate, action, but rather, it may call for%eflection_in’ thought;/How-
everysuch’a suspension of immediate action, leading inst€ad to the
action ofaeflective thinking, is still, of course,just andther Kind of
actior'that is inseparable from the meaning in question, Oro put it
differently ono matter what happens, it happens accofding to/the
total meaning’that prevails at the moment when this action takes
place. /

It seems clear from all this that meaning is simultaneously both
mental and physical in nature. It can thus serve as the link or
“bridge” between these two sides of reality. This link is indivisible,
in the sense that information contained in thought; sghich we feel to
beon the “mental” side, is at the same time a fieurophysiological,
chemical, and physical activity, whicheis cléarly what is meant by
this thought on the “‘material” side.

But we have Aip to this point considered only,a small part of the
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signific?n&;e of meaning. Thus, our thoughts fnay contain a whole
range/of in?éigmation content of different kinds. This may in turn be
suryeye by a“higher level of mental activity, as if it were, a
m/gteriaboob?eét at ‘which one were “looking.” Out of this may
emés@ a("mp,rgz subtle level of information, whose meaning is an
activiti?;s’v},rtuéﬂ or actual, thatds able to organize the originalitems
of information intd @ single gredter whole. But even more subtle
information of ‘this kind/can, i turn, be surveyed by a yet more
U subtle level of mental activity., And/at léast in principle, this can
: '(P@s@ evidently go on indefinitety. :
@S@, 9 ., Each of these levels may then be seen ffom the/mental or from
, V@O/ the material side. From the mental'side it/is an'ifformation content
Lg,. ‘ a@g)h certain sense of meaning as Virtual “actjvity./But from, the
'Osy 8 o materjal side it is an actual activity that opgrat€s to organizé ‘the
C'/7,'0 les /.su%t?lve levels, and the latter thus serve as/the “taterial” on
</ which such operation takes place among us. Thus{at each: stage;
t eafing is the link or bridge between the two sides. .
Our’proposal is, then, that a similar relationship holds €ven at
indefinitely greatér levels of subtlety. I am suggesting that this
possibility of going beyond any specifiable level of subtlety is the
q”b essential feature on which intelligence is based. That is to say, the
f,'o whole process is not intrinsically limitéd by any definable pattern
s < of thought, but is in principle constantly open to fresh creative and
s Y% %ﬁginal perception of new meanings.
//7;6 s Thi§ way of looking at the subjeét;contrasts strongly ‘with the
o o 8s, cqé@aﬁm yoheld notion, which was mentioned earlier in“connection
¢ 4o let}l the discussion of the ideas of Descartes,’that matter and mind
,q,)%re Separate f§ubstances. Indeed, the current usage, of‘the word
psychosomatié”exemplifies such a notion, implying as it ‘does,
that *psyché?,. .or * mind*sand “‘soma” or “body’’ are ‘Separaté
entities t ,can neverthéless somehow interact. In our view, how-
ever, the mental .and/the mdterial are two sides of one overall
process that are (like formvand content) separated only in thought
and not in actuality. Rather, there is one energy that is the basis of
all re'ality. As in the examples diséudssed €arlier in connection with
physics (e.g., the vacuum tube or transistor, the computer, the
electron and its “dance,” etc.), the form Ofiithe mental side gives
¢/ shape to the activity of this energy, whichslatteér acts on less subtle
forms of process that constitute, for this activity, the’ material side.
Each part thus pldys both roles, that is, the mental and”the mate-
rial, but in different contexts and connections. There is never any
real divisidrn betweén mental and material sides at any stage of the
overall process’ p
The abov@implies;.«in contrast tothe usual view, that meaning is

Q/
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an inherent and essential part of ‘feality “as; a whole and is not
merely a purely abstract and ethereal qu‘ahty ﬁavmg its existence
only in the mind. /

AN EXTENSION OF THE QUANTUM THEORY

Let us ‘now feturn to a consideration of the quahtum theory
What"i$ its relationship, to the question of the interweaving of the
physical afd the ‘mental that has been suggested here" )

Firstly,Jet me remifid youthat, because the wavefunctlon» may
be regarded as informatidh whose;meaning is in the dance of ‘the
electrons, there is a baSic simifarity between the quantum behavior
of a system of electtons and the behavior of mind. Along these
lines, the nonlocal connections ‘of electrons in this “‘dance” might
seem, at first sight, to offer séme hope of explaining parapsycho-
logical phenomena. But as we have ‘already seen earlier, such
behavior of material systems could ‘Be important only under the
carefully controlled conditions of a highly refined quantum me-
chanical fmeasurément, or else at very low temperatures. Neither of
these possibilities Seems to have any bearing on the actual pro-
cesses, undergone by the brain and nervous system. These take
place under conditiofs, that @re not controlled in this way and ‘at
temperaturés that are much too’high to produce typical long- range
behavior.

It seems clear, thén, that/if we wish to relate mental processes to
the quantum theory, thédlagter will somehowhave to be extended.
The simplest way of doing this is td improve, the @nalogy of mental
progesses and quantum processes, by considering that the latter
would also go on to indefinitely great levéls, of subtlety.s,

Po bririg about such an extension, one’ couldbegin by- supposing,
for example, that as the wavefunction Constitutes, information
whoée medtiing is to give form to the dance of the particles, so’that
i¥a super-wavefunction whose meaning is to give formcto thé¢ dancé
of theserdinary, or first order wavefunction. This latter would now
no longer cgenerally satisfy Schrodinger’'s equation. The curkgnt
quantum theory would then be an approximation, holding only.
when the action of the $uper-wavefunction can be neglected.

Of course, there is no reason to stop at this super-wavefunction.
One could go on to suppose a series of: wavéﬁmctlons of indefi-
nitely many orders, with the wavefunctionof ¢ach. order con-
stittiting information that gives form, to/the activity o6fthe next
lower order,wavefunction. In this way, e could arriveat a progess
‘that Would bé very similar to that to which we have beended in‘the
consideration, of the relationship of mind and Body. /

One/may then ask? What is the relationship of ‘these ‘two pro—
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cesses™The answer that I want to propose here js that there are not
two processes. Rather, I would suggest that both ‘are essentially the
same. This, meéans that that which we experience as mind, in its
movement through ‘various levels of subtlety, will in a natural way
ultimately rgach’the level,of the wavefunction and of the “dance”
of the particles, There,is no ainbridgeable gap or barrier bétween
any of thes&’level$.<Rather, at each stage, some kind of meaning is
the bridge. This implies, thatdthe Ordinary quantum mechanical
wavefunction represents just one Stage i the whole succession of
levels of active meanings, . /¢ A

The content of our own conscrousness rs\then seme part of this
process of the overall activity of meamng ItSis_ 1mpched that, in

csome Sense, a rudimentary consciolsness”iss presertt even at the

lével of particle physics. It would also be reasonable to supposecan
indefinitely greater kind of consciousness that is, univeérsal and that
pervades the entire process. But it is clear that each kind and level
of'consciousness may have a relative autonomy and stability, in
spite “of jits belng immersed in an immensely greater comext 'of
process that is simultaneously mental and physical. Q

IMPLICATIONS FOR PARAPSYCHOLOG}CAL PHENOMENA

Clearly, the theory that has been, sketched thtoughout this talk
Has a wide range of implications for parapsychologicabphenomena.

" # 1 shally however, discuss only a few-of these-here=4those-that may

have,a general bearing on parapsychological research-srathercthan

g0 .into<any ‘attempt to make a detailed applbcatlon to parttcular
‘ /expertments

First,/it is eVident tha,t this theory is directly relevant to under-
standing.thé’ relationship ofcmind and matter as experiended under
normal ceonditions. In ‘this regard the main unusual feature, of
parapsychological phénomena is that they generally involve what
may be called a nenlocdl<connection between the consciousness of
a person who is in ong place,and an object, event, or person in
some distant place (and perhaps even at’some distant time), under
conditions in which one can see;no known physical basis for this
sort of connection.

Because we have ruled out the ordmary quantum potential as an
explanation for,such connection (because the conditions are not
appropriate), it 1%¢lear that we will have to look to ¢the activity
flowing out of the stiper-quantum wavefunction for this purpose
(and ultimately to’that of’yet higher order wavefunctions). But the
ordinary/quanttim, mechanical wavefunction, on which this acts, is
already in a’multidimensional conﬁguratlon space that cannot,
general, be undetstood as, a structure in three-dimensional space

g
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More generally, at higher orders of subtlety, there is even less
réason for supposing that information and medning a‘r‘é:necessarily
locateddn space. Indeed, especially at’the level of wayefufictions of
the  higher orders, one may say that contagt cahwdepe'ndt‘moi'e' on
similarity or “resonance” of meanings than ém location in’space.

On this basis, psychokinesis could arise if the’ mental processes
of7one or amor€ /people swere focused on meanings that were in
harmony, withothose” guiding. the basic processes of the material
systems in WhichCthis psychokinesis was to be brought about. In
this way, for exampl€, the wavefunctions of radioactive atoms in a
sample could be altered,”if perhaps only slightly. What is crucial
here is that under conditions; of &/stationary state, the causal
interpretation implies that-the particles are,at rest (Bohm, 1952a,
1952b). The slightest modification of the.wavefunction that did not
satisfy Schrodinger’s equation could‘bring’/about a drift of particles
in some particular direction, and this could significantly change the
probability of decay. The result would be a small’change in the
observed statistical countmg rates of the general sort,that has

; actually been réported in many experlments It would however,
require a much greater pénetration of the ‘““meaning’” of the dance
of the partigles toobring about @;systematic change that was large.

Telepathy 4nd transmission of thoughts and dreams can always
be looked at as ‘particular, forms of psychokinesis, which act di-
rectly from brain to ‘brain t&/convey thoughts or dream images.
Remote viewing would bé more difficult to explain on this basis.
But the possibility is open that when, harmony of/resonance of
“meanings” is established, the actién works both' ways; so that the
“meanings’ of the distant system could, act ifthe viewer 16 pro-
duce a kind of inverse psychokinesis that would, in effect stransmit
an<image’of that system to him.

Of course, to say much more on this subject, it i§ neCessary to
develop a’‘more detailed mathematical theory of how the super-
wavefunction is related to the wavefunction. There are a few/clues
in physics as to How one might proceed, coming mainly from
exploring the possibility- of relating the super-wavefunction to
thermodynamical and statistical mechanical properties such as en-
tropy. However, I shall not gocinto these points in further detail
here. Eventually, consideration of parapsycholégical evidence
could perhaps also help suggest new ideas toward this_end.

As ‘@ matter of fact, the theory that has Been proposed here is
similar, in $ome ways to certain somewhatomorécdetailed,theoties
déveloped by Walker (1973) and later by Mattuck7and Walker
(1979)s which<may “perhaps help to provide a line of reséarch that
may.be frhitful. They too. propose modifications of Schrodinger’s
equatiow;brought about by the_effects of mind on matter. ‘All these
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suggestions, however, involve a set of rather ‘complicated and
arbitrary /mnathématical assumptions, merely in order to get well-
defined events to take, place even under ordinary conditions (i.e.,
through the “collapse” of the wavefunction). The advantage of the
causal interpretation i§'that it directly explains this level of material
process in @ simple/ and ‘matural syvay without any further mathé-
matical assumﬁti()ns New kinds_of dction of the mental in the
physical then come in only-atJevels at which the ordinary quantum
mechanical laws are notcvalid.

In this connection, there istanothey very impoftant point that I
would like to make here. This is"that itCis, not enoughito propose
abstract’ mathematical laws. As suggested €arlier ifisthe talk, it is
also?necessary that these laws be intuitively comprehenmple This
is because the laws are themselves meanings, which can participate
significantly’in the overall process of the interweaving méntal and
physical sides that, according to our proposals, constifutes reality
as a whole. From this, it follows that even in applying a theory of
this relationship of mind and matter, a person has in this very a¢tto
be doing what he is talking about, that is, participating in a com-
mon meaning with another object, process, or person(s). In this
kind of participation, our habitual analysis in 4erms of a separate
observer and observed object is no longer“ relevarit, for it leaves out
the meaning common to both, which is’eruciabto wHat,is actually
happening.

Now, it/seems inevitable if one assumés.thatl]l one'’has is‘@set
of mathématical formulas, without any intuitive understanding, that
one Will look on ‘this set of formulas as referting to"$Semething
entirely ‘other, both to itself and to the person who is thinking about
the formulas?/Such”& pattern,of thinking implies that one has/to use
the formulas-to calculate” what faay be done to the observed object
and to try, as @ separate being, to dct on that object to bring about
whatever results that may’be desited. This, indeed, is characteristic
of the entire approach’of modern S¢ignce and technology to the
whole of life. To change this, is fiot at all, easy for us who have
followed this pattern of perceptlon and_action almost from our
earliest days.

The ablhty to feel and 1ntu1t1vely comprelénd the meaning of
one’s ideas in addition to expressing them précisely and mathemat-
ically can play a Yery important part in the developmént-of a new
attitude of partigipation. Such an attitude will not emphasize the
distinction betweet jobserver and observed, which is almost cer-
tainly not the best approach’in,the context of parapsychologlcal
research. Out of thi$§ can arise a new common meaning that is not
directed mainly tosgetting resultsof a predetermined nature. That is
to say, an intuitively“graspdble théory, may be of help not only in
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permitting the comprehension of the/l@b;norﬁe on on an intellectual
S level. It may itself be a sngmﬁcant/factor g about the kind
4, of participation that should be ,@;aostl’(?gnd civ, té’@}lcmng these
% phenomena more readily. At the very lea§t“@1t free us
@s_f these presuppositions and preconcg tloﬁs;,thaf’/p(ervad’e  our
“O’vyay oﬂﬁ/hmkfm@ nd whose meanings cons% aﬁf%%\tlve b@ck f@/
/7@ p%rtlcmatmg /C@élSCIOUSHCSS that is needed irr this ﬁgld
o CWharP/% undér \glsau on here is, of course, not merely & wa
un(?@rs\gan(? -and /w rkoiﬁg w1th parapsychological phe enas%; ‘9
isa dlft?#egt sél@\g?or Q/\pe Qfmergmg out of modern physics;and UO(
yet going beyo d ‘the restrictive framework from which mod
physws grew. IH%I%WO&?V ,the’%ﬁ,g;ovemes of modern physics come Gf !
to give support to the ev@ment mwvhmh the rigid division be-
tween observer and obs e[afn ropped—a movement that
could evidently be the begmnnx%o a gundamental change in con-
sciousness itself. @@f /;(9 /
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