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CONVIViUM

( Fichael Folanvi Newsletter)

"7t is not by repeating Polanyi's words, but by doing what he
did, that the veryv real power of his work will enter critically
into the contemnorary community of inguirers."

(Rovert E.Innis in a review of Meaning,Journal of Reliemion,1977)

On 11th November 1978 the Department of FPhilosophy, University
of Manchester renamed their philosophy seminar room the Michael
Polanyi Seminar Room.The event was organised by Dr.Wolf Mays of
the Department of Fhilosopby, who also read a opapexr, and tle
addresc was riven bv Frofessor T.F.Torrance of FEdinburgh University
{(address included in this edition). Guests were welcomed ly
Professor C. Lejewski ,Fead of the Department, and a plaque
commemorsting the occasion was unveiled by Frs. Magda Polanyi.

The dedication recalled the tremendous service Miclkael Polanyi

had given the University of Manchester as Professox of Phyeical
Chemistry,193%-1948, and as Frofessor of Social Studies, 1948 =58,
and the numerous times he had contributed to philosophical
discussions within the sane room.

A conference entitled'Belief in Science and in Christian Life:
the relevance of Michael Polanyi's thought for Christian feith
and life ' was held in association with 'Convivium' at Cumberland
Lodge, The Great Park,%Windsor on Novenber 24-26, 1978. The
confercnce was chaired by Professor Torrance and a number of
interestirg and important papers werce read. The parers froc.
this conference should be published later this year as a bcol,
when we hope te include a review of it in a subsequent edition
of this newsletter.



William T.Scott of the University of hevada,kReno, has unéertsken
the task of writing an intellectual biographv of Michael folanyi.
After Jobn Baker had intitiated the pronosal that a biosrarhy
be prepsred soon, Robin Hodrkin suggested that Professor Scott is
in 8 special position of being able to comprehend hoth the scientific
and philosophical side of Michael's work, and Magda Polanyi took
the initiative of asking him to take on the task. kis professional
work in physics has bordered in several ways on physical chemistry,
and his concern for Polanyi's philosophy has issued in nine
publications. He is on sabbatical leave for 1978-79, and has
grant support from the National isndowment for the Humanities.

Professor Scott made a short but full 18 dav trip to Britain
last May and June, interviewing Magda Polanyi at length and
33 others for an hour or so each, returning with an estimated
40 hours of tape recording. Places visited included Oxford,
Manchester, Cambridee, Nottingham, and Cardiff, with two stops
each in Suffolk and ILondon. While the primary archives are in
Chicago ("It's a little easier for me to met to Chicago than to
Britain, but not a lot", he says ) arrangements have been made to.
have materials now in Britain deposited at the Bodelian.

The biographer urgently requests that copies of extant letters
and other documents be sent to him at the Department of Physics,
University of Nevada, Reno NV 89%%7. aAny personal accounts of
meetings with Michael anecdotes, impressions, infoimation on
others who knew him, and anything else that bears on how tlis
extraordinary mind developed and on the roots of his thinking,
would be asppreciated.



Recent Publications

/&mi) Loyal D. Rue, 'Fichael Folanyi and the Fhilosophicel Task cof
Religious Interpretation’', The Hartford Semirary
Foundation (Connecticut),Ph.D.,1974.

;%+ C.F.Mullins, 'Hermeneutical and Aesthetic Applications of the
Thought of Michael Polanyi', Ph.D., Graduate
Theological Union (California),197 6.
Both treses available in microfilm fiom University Microfilms
International, 18, Bedford Road, London WCIR 4&J.

R.a.dodgkin, 'Freedom and Form in Education', vaper deliveied
gt the Standing Conference on Studies in Education,
King's College, London,1978. 'Definiticns of
Prozressive Rducaticn.’

R.A.Hodgkin, 'Hayek and Polanyi', a talk on Radio %2, February,1978.

Two papers criticising Polanyi's solution to the Meno paracox:

}Uk M.Bradie, 'Discussion: Polanyi on the Meno Paradox', Philosopky
of Science,41 (1974).

l’

;\thmh.Simon, 'Bradie on Polanvi on the Meno Paradox', rhilosophy
of Science, 4% (1976).
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David Holbrook, Lost Bearings in English Poetry (Vision FPress
19%77). Eolbrook discusses the poet's problem of feeling corfident
in creativitv, at a time when all hucman efforts to achieve

neanine are felt to be 'sandcastles' ----- which the tide of

time and matter will sweep away. He takes this tkeme from !eaning,
by Michael Folanyi and Harry Prosch. He discusses the impact

on modern poets of scientific ideas like entropv and evolution,
and the whole matter-in-motion world picture as analvsed by

Marjorie Grene in Approaches %o a Philosophical Biolozy, as
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one which excludes man's moral being and his cultural achievements.
Folanyi's assurance that it is not true that 'science savs'

that the world is meaningless is, Holtrook believes, of encrmous
importance to the creative artist, since it enables him to feel,

in the face of the prominent ethos, that Lkis efforts can be valid.
He analyses the existential achievements of Thozas Hardy, w.B.Yeats,
Issac Rosenberg, and others to show what can be ackieved in the
face of the bleakness of'objective' science, and reveals the
creative failure in those poets who have siaplv given in te

the metaphysic of this bleak mvth, rooted as it is -~ as Fcianyi
declares -- in a misconception of science. Modern vnoetry,

Holbrook argues, needs to rediscover the confidence in the

creative powers manifest in Shakespeare, and Folanyi's emplLasis

on the imaginative powers, and all our 'tacit' powers as tlLe

root of cur knowing, nrovides an imnortant nointer to the way

Py (s

David Holbrook, Education, Lihilism and Survival (Darton, Iongman
and Todd,1977). Holbrook traces within the Humanities in ecducation
and the arts the kind of nihilism which results ficm the false
goals of scientific 'objectivity' and the scenticism it generates.
In tris work he discusses botl Farjorie Grene and lichael Iolanyi,

such confidence can be regaihned.

as philosophers who have exposed the natur¢ and origins of this
nikilism ---- as in Folanyi's nnowing and Reing. Holbrook &lso poéints

out how tre nihilism in much modern art and the etlos that

defends it has affinities with tre cwotistical nihilism of

Max Stirner, the German philosopher and author of The Unigue

Une and his -Property (1845) rather with that of true philosophical
snarchism. Folanyi has delineated the possible social consequences

of rihilism in his csssy Bevond kihilism, and also the way in

which tre tendency originates in the failure to find man's
proner rlace in Nature, as bv the recognition of the involvement
of the knower with the known, and the recoznition of the
consciousness that is exploring the universe. Holbrook uses tre
work of ¥olanyi, Marjorie Grene ané others in the reala of
existentialist thought and philosorhical tiolosy, from Abraham
Maslow to Walter weisskonf, to indicate wherz lie: the clues to



our escepe from nihilism ---- in the dicovery of new humanistic
sources of values in philosophicual anthrooology.

Devid Holbrook points out that the latter book wes refused the
favour of a review in every quality daily osver and in every
weekly except The Tablet. lie writes that he was onlv able to
get the Times lkducational Supnlement to review it by mgetting a
number of educationists to protest at its refusal to review it..
In the educational press it was well received, and was reviewed
bv Dr. Thomas Hodgkin in hkiew Universities (uarterly and by
Thomas lMerxiam in The Use of ZInglish. He argues that the English
press at the level of the higtier journalism is determined to
stick to its nihilistic paradigums, and its nvths of the 'naked
ape' and ran's essential brutality, while the new humanists
and enlightened nroesressives seem to be determined not to tave

their assumntions even challenmed. He sees this as a danzereus
and disgraceful state of affairs, and points out that while his
recent novel was reviewed everywhere his books on such probtlems
of culture and meaning are studiously ignored on tle Radio ané
Television. He argues that this seems to indicate & new kind of
indirect suppression in this area of debate.
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The Open Universe and the Free Society

T.¥F.Torrance

I have chosen for this address a theme which €oes to the heart
of Michael Polanyi's own intention when, in 1948, lLe relinquished
his chair in chemistry for a personal chair in social studies,
yet without leavinmg the ground on which empirico-theoreticadl
scientific knowledge of the universe was actuslly teing advanced.
Unlike most rhilosophers of science, particularly of social
science, he was a scientist; mnd unlike most philosophers tLe
realised that philosophising can be done adequately only on the ground
of active knowing of the universe if it is not to hbe trapped in
a constgnt rediscussior of historic problems in philosophy which
so often arose out of inadequate or erroneous knowledge of the real
world sround us. Michaeil Polaﬁyi had thus to pursue a course which
proved very lonely, for it was essentiallyv pioneering, as it broke
away from the tramiines of the self-styled'professional'; tut it was
also remarkably prophetic, for the work he has done in the theory
of knowledge, on the basis of the profound switch in rigorous
sdientific outlook that dates back to the essavs of Einstein in
the years 1905 to 1907, has proved astonishingly predictive of what
is now taking place in the very foundations of knowledge. 1 take
this opportunitv to salute the University of Manchester for its
wisdom in providing Michael Folanyi with the opportunitv ard freedom
to pursue the deep epistemoliogical implications of the scientific
revolution in related areuas of philosophicsl, socisl and human
studies;'end 1 salute cthe Philosophical Department of this University
in marking their appreciation of Polanyi's great achievemerts, in
dedicating a Seminar Room to his memory.

My purpose today is not to expound Michael Fclanyi's thought
in any detail but rather to set out his views of t!'e profound
integration between the advance of scientific thought and the society
which suprorts it, snd to show how subseqgquent advarce in scientific
knowledgegreatly reinforces and develops, and sometimes adjusts
and corrects, the basic insights he elaborated.



At the bottom oif a8ll Polanyi's work is the conviction tlLat the
indenendence of thought and onligation to transcendent reality
go inseparably together. the interrelation of freedom and order,
or of order and freedom, 18 thus & persistent theme in his patient
elucidation of science, philosophy, and society. Order witlout
freedom is a destruction of order; and freedom without order is a
desruction of freedom. This insight , as 1 interpret Michael
Polanyi, is deeply rooted ir his integrated understanding of science
derived from his basic training as a physician, e.g. in his
functional approach to order inseeking to understand how clemical
and organismic relations cohere inwhat he called'biolosical mechanism’,
and his grasp of the indivisible unity between empirical aré ttecretic-
al factors both in what we know and in our ¥nowing of thines. This
was not simply a return to the old idea that the whole is greater than
the parts, but a bid tc understand things in the light of their
natural cohesion which is inevitubly disruprted bv analvticol methods
andprocedures, that is, in terms of reasons and causes. Nature must
be understood in the light of its intrinsic creative coherences
and patterns, and correspondingly scientific discovery takes rlace
emergent orderliness in nature and not imposed upor nature
artificially from some extrancous stance.

This does entail,of course, as is the casec with general relastivity,
a profound recovery of ontology and objectivity, together vith—a
with a dynsmic reconstructiorn of phyvsical knowledge. It also involves
a critical estimate of merely analvtical science and of ite limited
low-level validitv, together with a rejection of determinism snd
objectivism whick resulbts from an unwarrenited weneralisaticn of the
Newtonian or particulate abstraction of causal connections from fields
of force. This is why Folanyi was so concerned to uncover znd elim-
inate unwvarrgnted assumptions - in fact perverse beliefs - going back
to people 1like Laplace, iant and Mach, and thus to liberate thre
philoscphy of science from the destructive tendencies of pesitivism,
and philosophical and social studies from being trspped in obcolete

dogmatic fixations.



Cn the positive side, Tolanyi's recovery of natural cobesion
or integration carried him further and further into a wide-ranging
retkinking of human knowledge in wkich the old damaging dualism
deriving from Galileo and Newton, Descartes and Xant, are transcended,
and Subjeclt-object relations are put upon a deeper, firmexr basis. I do
not wish to pursue that today, beyond pointing out that it led Yolanvi
to develop a single , continuously varying conception of knowing
in which the gap that has opened up, through abstractive procedures,
between natural and human sciences is overcone. It led him to grapple
with the distictive character of natural connections and tie way in
which tter are found to be coordinated in the universe independent
of us. This frave 1ise to the realisation that the structure of scient+
ifiq_knqwlgdge is analogous to the structure of tke¢ universe itself,
so evident in the way coordination of different logical levels in
the hierarchical structure of scientific knowledge reflects and
corresponds to the stratification of levels of reality in the
universe itself. This is a point at which the thought of Einstein and .
Polenyi came together and cgmplement one another, not 1eaét.where they
make the claim (powerfully reinforced by the Goédelian theoreme) that
thesq_lgzgls are open uQEard but are not reductlble downwaid, so that
the mofe 6;;_knowledgc ofﬁthe universe advunces the more we are con-
vinced we are in tcuch with an objective rationality which transcends
our actual experience and outruns our powers of grasoing and represent-
ing it. This means that all our scientific structures that really.
bear upon the universe are ultimately indeterminate or open. lMNoreover,
it is inevitable, Polanyi pointed out, that whenever we envisage the
universe as an ascending hierarxrchy of meaning as_a whole ,‘'our

natural/know1ng expands continuously into knowledge of the
supernatural' (Scientific Thcught and Social Reality,1374,r.129).

That ié to say, within this irtegrated understanding of the universe
and its ascending levels of intelligibility, it is impossible ration-
ally to avoid the ultimate question as to the relation of the universec
to God as its transcendeht esround.
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This carries us well beyvond our immediate subject for t}is lecture,
but there are two ingredicnts essentiasl to Polanyi's epistemic outlook
upon the universe that I propose to single out for reflection:

1, Folanyi's conception of reuli tv‘ defined in terms of the objective
power of the universe to keep on dlSClOolnb iself to us in still
hidden truths- and 2) his concegglgg of human community as the social
gggytezpart to such a univerge, envbodying in 1tsm6;g dev;f&pﬁent a

" creative life resting upon belief in the rcality of emergernt meaning
and trutlL, ané aanifesting thcrefore, unsuspected possibilities. Let
‘e expend tkis a little.

1) Through exanining the way inwhich actual scientific cdiscoveries
come about in the process of eapirico-theoretical inquiry. lolanyi
reached the conviction that comprehension is similar in stiucture to
what is comprehended. He fourd there to be involvec not onlv a deep
inrer connection between scientific knowing and tke univexree, but
between scientific knowing and society as well. There is a deep struct-

i i ————

ural klnshlp in the kind of order manlfesued in nature, science and soc-

1ety. Hence, sdmittedly, Polanyi stares a fundamental conceot with
the Marxists, namely a ‘'symbiosis between thought and society'
(Background and Frospect the 1963 preface to Science ,Faith and Society,

p.17), tut the difference between then is actuallv i=mense, in their
radically different understanding of reslitv snd science.

Farxiem is a socic-politicsl countexrpasrt to a pesitivist and mater-
ialist notion of science, rooted in obsolete Newtorian determinism,
and operating with a logical bridge between concepts 2nd experience.
Hence s Marxist correlation of science to social existence can force

upon it, bv lozico-causal neccessity, # comrunity structure correlated
withk the isomorphic character of the universe conce¢ived 8 a
mectanislic svetem. Farxism attempts to over come the duslism in
Newtonian thought, not by transferring the inertial svstem of time
and rpace from the mind oIl Gol to the nirnd!nf msn as with rant,

but bLy-.grounding time and space ir objective material processes
deterministically conceived. In d~ine so it seeks to achieve a
unitary basis between physical anu social existence for all man's
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workinz veliefs and convictions. Thus in Soviet Russia a mussive
attempt was made to produce a loaically cocherent snd inteerated soc-
iety which is causally and lo:sically connected witl the stiuctures

of the physical universe as trev are defined in vositivist science.
Thet is why pure science (scicence for its own s=z2¥e or scierce for

the sake of the truth alone) had to disapvear into technology and

why the tecrknolozical sccietv had to reign ideoloe=ically supreme over
all human thought and existence. But the king pin in this whole
structure is knocked away when it is found that there is nc logical
pzldge between concepts and experience, as Zinstein made so

decisively clear, and thercein opened up the whole structure of
science to the vast unbounded intelligibility (- Verstandlichkeit)

of the universe.

This is the point whexe Folanyi's philosophy came in. Ir wrestling
with the prollem of pure science in face of the Marxist rejection
of it, he becawe ccnvinced that no pure or eenuine science is possitble
except on the ground of the acknowledsmement of a truth independent
of oursclves which we are unatle to manipulate for our own ideological
ends, or on the zround of a recognition of natursl law as & real
feature of nature which, as such, exists bevond ouir control. Fure
science involves the unfettered freedonm of inquiry and thought, but

it is & freedom that is possible only on the gggpnd of qnccnditlonal
obligation to'the reslitv of truth' - i.c. to a'trenscendentent reality
over wkich we have no control. Tris set Folahyi the task of thinking

out the relation between freedom and control, or wtat he casme to call

'spontaneous order' in society as well as nature. The question had

to arise from the side of purxe science: W hat kind of society

emerges as the correlate of pure science, and the unbounded, intrinsic
intelligibilitv of the universe to which it is dedicated 7 To the

open universe disclosed by the advsnce of pure science there ought

to arise something like tkc freesociety. But what is really meant

by'freedom' ? The traditional concept of frecdom, at least as it
seems to have been annlied in our socio-political institutions, rev-
eales an internal contrsdiction in virtue of which freedom constantly
betiays itself.

Polany1'° way of tackling the problem , ckaracteristically arose

SRRl

out of hls own empirico-theoretic g01entific activitv in clemistry and
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crystalloeraphv. There were,be found, two basic virds of oxder:
a
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1) order which arises throus! limi ions imposed on the frecacas

of components, of molecules cr cells: and 2) order thab arises us
full scope is riven to their autual interactionr. Foth kirds of
order rave treir aprroriate wlace or occasion, and thev may comtcine
in the way nutually exclusive functions combine, esch fitting

intc thc gap left by the other. The deeper he probed into the
natural cohesions and configurations, into the morphological
structures embedded in tke real world, the more he found

spontaneous order opersting within a relatively deternminate

framewvork, restricted but not determined by it. This is the kind
of order we f£ind in crystaslline formations which spontaneously
arise within a certain set of conditiors, but it is a polycen-
tric kind of order trat cannct be induced or imposed. That kiné .
of order is achieved throupgh s natural equilibration of matter
and energy. But in living orsanicms we also find a kind of
spontaneogg—gggpr which Folisnvi speaks of as the function cf
living mechanisms: this ic ar order that arises on the ground of
physico~-chemical relations, tut is not finally determined ty

them or explicable in terms of them, for it arices at the toundary

conditions left open by physico-chemical relations snd develops
structuzal or functicnal prirciples of its own.

Al{_EEiE_}Egllgg_gtg_;ggLctlon of the detczmlnart pasis of New-

torian mechanics, evident still in the naturgl_gglgg;;ggnngpry
of evolutian, and involves tne idea of a stratified structure

s

of the _universe which we nozed earlier, in which diflerent

1evels are held 50 be coordinated with one another in such a

way that a higrher kind o2 orranisation soontaneously sarises,

which rests on a lower level of organisation without being

wholly controlled or determined by it. The lower level of
organisation must rather te seen as the limiting case of tle higher
and freer snd more widely- rznging organisation. This is tlre

kind cf organisation, then, wherc freedom and order, svontaneity
and structure are found operating topether - where freedom

without order ceases.to be freedom and order witkout freedecm

ceases to be order.



That is precisely the kind of order, Folanyi shows, that is to
be founé operating in our basic acts of percention: in the
spontancous way in which our minds integrate clues and theieby
enable us to grasp reality in its latent dwnamic structures, which
we inevitably lose or destmy when we analyse them into the counst-
ituent particulars of which tlLev are composed. It is in this
way that our epistemic sctivity takes place, in fundamental acts
of cognitior, in wkicl. srontanecous intuitive acts #re involved
within a framework of traditional beliefs, or undexr the corstrairt
of a set of rules or of institutions. But it is in this way also
that Folenyi understands our most rigorous scientific and path-
enatical operations to take place - e.&. in theinterrelaticn between
the fozmallsable and the non-formualisable, the mathematical and

the non- mathematlcal,factors. It was along this line that Polanyi
developed his understanding of scientific discovery, 2s neither

a logical or a psychological act, but as an essentially epistemic
act at grips with intrinsic yet unexpected patterns of realitv.

It is in this light slso that Qolanvi offered an account of the
structure of science itself, including scientific institutions

and scientific communities, in the course of whichk he becane the
champion of academic freedom in face of attempts that gathered
strength after tke second world war to impose State control upomn
scientific research. It was the clssh between those who advocated
a centrelly planned order and those who advocated snontanecus order
in academic and scientific institutions that sparked off Folanyi's
determiration to devote the latter part of his 1life to clarifyving
the foundations of freedom in science and society on the giound

of his scientific insights inteo the nature of reality.

AS it was indicated earlier, Polunyi keld that bgpp kinds of
oreder, rlenned and spontaneous, .ay well coabine, vet in sfuch
a wev that each is correlated with the other at the boundaiy
conditions where thev are left indeterninate to one another. Never-
theless thc constant eﬂcrgenuc on level after level of new
spontaneous ;orms of organisation, each richer in order ané less

restricted that that on the lower level on which it rests-, makes
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it clesr that in the natural conditicns o the universe the
spontaneous development has and nmust have ths primacv within thre
stucture of dusl contiol that operates at each level of organisation.
1t is in ttis way that rolanvi expounds tie kincd ol order tnat
obteinse in a free scciety, one in which sportancitey and sccinal
organisation c¢ombine, but cowcine in suck a wav *twut the sccial
constaints vield higher orders of freedon. fhis is the kird
of crder that. is found develeping in thc free vet crderly ectivity
of acader.ic and scientific institutions. Much the came2 aprlies
to the nirsuit of arts uand crafts, and to the nrofcssions cuch
as law and religion. 'All tlese asreas of free interaction crerate
within a tradition disciplinins them but alcc ~akins room Ior
innovations in the sorts of mutual adjustments and criticicas
individuals male vis- a vis cne sother's sctivities'. (Meaning, ».198)
Order is schieved in human society bty allowing oeorle to irtersact -
with one anotrer on tteir own initistive, sudbject cnly to l1aws
which uniformlv apply to 8ll =f them. This %ind of order, cn
Polanyi's scientific analogries, ne speaks of as 'Folycentric' anc
'spontanecus'. But decentralired order of this kind arising from
mutual adjustment cannot be uvxought sbout deliverately throusgk 8
corporate bodv, no¥ car it be imposed prescrintively from e
central planning suthority.lt beloncs to the very core of this
cowbination of spontaneous ond social oraer through mutual
interactions, checks and adjuctments, i.e. by mutual authority,
that time or temporsl connection enters inte it as an essertial .
inner coefficient, for the asrresate of individual initiatives can
lead to the establishment of spontaneous oxder only if eacl talres
into account in ite sction what the others tave done befof in the
same context. Here, for examnle, Polanyi nointed to what Acam
Smith called 'the invisible Land' in the spontaneous ordering
of marketing svstems, or to the development and overation cf
comr.on law throuzh sequences of adjustoents between succeecing
judges guided by a parallel reaction between the judges and the
zeneral public.

‘\" ~ RN AP ‘k"."‘" —L(~\‘¢\ U\&~ LR, 1o
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There is no need to wo furtier into this, but it ou~ht to
be remarked that this aprrcach, bty no mears implice n laiscsez-faire
concept ot freedom - the freedom of mere self ascertion - 1or
that on lolanyi's showine, would involve a notion of freedcnm
fraught by internal contradiction which leads into its very opposite
in the destruction of freedon. All-important here ere Folaryi's con-
ception of the nature of reality, which far from being necessitarian
or determinate, is characterized by internal freedom or spontaneity
in virtue of which it constantly takes us by suprise; and the

- e e e S

way in which Polanyi lolds different levels to operate in cross-

‘level coordination with one another: the higher level resting

——

on laws obtaining at the lower level, but not finally determined

by it but rather controlling the boundaries of the level below

it througl a richer andwider organisation which it is nade to serve.
Douttless there are aspects of Folanyi's account of sportaneous orde:

which require correction ard adjustment, as indeed hanoens in all

areas of scientific and rational knowledge. But Polanvi is undeniably

rigkt in Qgg broad thggg that a Marxist or indeed a F@Eist type

of State is EEEWESéibl cofrelate to 2 determinist and mechenist

conception of the universe; urd thLat the totalitsiian State aricss

logically from the denisl of reality to the realm «f transcendent

intengible reality over which we have no control, tut to wkLich we

are bound in rational obligation, and that when the transcendent

grounds of free activities are summarily rejected, the State of

‘necessity becomes the inheritor to all the ultimate devotion

‘iof man (The Logic of Tiberty, p.47)). But he is also surely

rigkt in the claim tkat the epistemological and social implicatians
of the nrofound revolution in knowledee that dates fro: the first
decades of this century, when adeguately wor%ed out and apyreciated
- as we are far from doing vet - will wicld or ouelt to vield as
ite counterpsart a free cocietv, in which spontaneitly aadorder
combine to rroduce results which we cannot prescribe or anticipate.
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Eow far is Polanyi's own scientifically basea account of
spontaneous order within the frameuork of reality Jjustifieé bty
subsequent scientific developuments? It is in answel to that
cuestion that we come to the main intention of thic address. I
wisk to argue that both of Folanvi's main contentions as to the
nature of reslity, and as to the emergence of spontanenus crder,
nov receive even greater supgort from the cn-zoing revolution
in scientific knovledge, in astrophysics and thermodvnamice.

1, The contingent, non-necessitarian, nature of (physical)
reality- even of its intelligibility.

Basic to this question is tre problem of how to cope with time
and wotion in the actual subject-matter of scierce. This pioblem
was raiced in different ways by Newton and Leibniz, but classical
physics and mechanics, operating from a point of absolute rest,
end up with a static description of the physical world, leading
eventually within that frame of thought to the later nroblem
of position and momentum in quantum theory, which would seem
to indicate that in spite of relativity theory quantum mechanics,
at least in its Coppenhagen/Gottingen form, is only half liberated
from the Newtonian dualist framework of particle ard field. The
difficulty evidently goes back to the fact that in classical
physics time, regarded as an enpty receptacle, is treated cnly as

an unckanging geometric parameter externally asscciated with

motion - it was not allowed to enter integrally into the substance
of ecientific subject-matter. We have a similar prcblem in classical
and modern logic where time is externslly braketed of from the
relations of ideas and statements: formal and svmbolic logic lack
even a conceptual counterpart to four -dimensional geometry. So

far as scientific description of the universe is ccncerned the
problem is perhaps best seen in the fact that classical mechanics

is concerned not with time as such but with acceleration of motion,
for it is acceleration thLat can be represented in precise mathem-
atical terms. =Zxpressed in another way, it ic idealised mathematis-
ation that eliminates actual motion and thus time, and so yields

a necessitarian or deteiminist view of realitv. Granted that the -
aprlication of the differential calculus to the universe of todies
in mwotion was intended to account for its dvnamic nature, sctually
what it did do was tc break down the trajectorv of time into digital



timeless points whose succession is governed by necessitarian
mathematical law. This was reinforced by liewton's translstion
of the differential character of thre univerce in terms of the
axionatic structure nf nmuclidean geometry which kas to do vith
the relations between rigid bodies irrespective of time. What

we require is a profound switch from kinematic to Finetic thinking,

and an approﬁ?afe conceptual instrument to effect this change
and the description of the physical world in genuinelv kinetic
terms.

Today, however, science is concerned with space- time in which
time, as well as space, is regarded as a function of on-going
pféceéseiﬂig_ggntinuous and indivisible fields of force. Ye still
ha;éuifé problem of the dualitv of the particle and the field,
althougk that is evidently now being overcoume, for example in
particle theory in which most of the so-called particles are
recognised not to be discrete -particles so nmuch as energy-knots
in fields of fote and where the relations between particles
are ontologically essential to the structurc of the fields and
the particles themselves - that is, to use a theological term,
where we are forced to think in onto-relations. The hang-over
from the past is still with us, even for example, in the
immensely significant and scientifically fertile Schrédinger
equation-dealing with the complex function of position and time

in wave mechanics which still operates with a form of differential

equations - which of course does not invalidate it but limits it,
even in the time-dependent form it is sgiven, in our grasp and
expression of the actual flow and movement of time. As Einestein
once said, 'The De Broglie-Schrodinger wave fields were not to
be interpreted as s mathematical céescription of hov an event
actually takes place in tiwme and space, though, of course,

they have reference to such 2n event. Rather they sre a
mathtemstical description of wh:at ve can actually know about the
system. They serve only to male stotistical statements and
predictions of the results of all measuremenis which we car

carry out upon the system.' (The Fundaments of Theorctical Physics

vut of Mv Later Years,p.104)
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on the otlier hanig, ulcrophV“~ca‘ science has revealed ttat
atoms and molecules and nuclel 811 reveal 3 history -that is to
sayv, time enterc into what thuy now sctually are. Lvidently,
as V.F.teisskopf has rointed out ( in his presidential lecture
to the American Acsademy of Science, The ¥Frontiers snd Limits

of tcience ,1975 ), that does not applv to protons, or anucleons

and electrons which havc no intrinsic properties revealing what

happened to trem in the past . ”1me or historv is clearly embedded
in self-repeoducgng .8tructures from thc smallest to the largest

' orbanlsws, for their evolution is written into what they ncw

are and are still in process of becoaing. All this has to eay

that the tistory of matter enters into our scientitic understanding

of it.

This introduction of the e¢lement of time or history intc the
physics of nature has been greatly reinforced through tbe disccvery
in 1365 bv Fenzias and %ilson of the 2.7° K cosmic background
radiation resulting freas the incredibly immense explosion witk
which the expansion of our uriverse was initiated, but dezriving
from a period some million years afterwards when the univexse
was still in a state of rncar thermal equilibriuuw between radiation
and mattex (cf. B.Lovell, In the Center of Immensities, p.C7f ).

The scientific and eplstemological implications of this are very
far-reaching. It means that in its prcgressive expsnsion tte
universe is never characterised by perfect thermal equilibrium,
and that in this expansion time is allowed for many interactions
lesding to quite neﬁ features. (The significance of this we shall

see shortly when we turn to consider recent changes in thermodynamics.

This expension of the universe also iaplies that the universe is
finite in time as well as space, snd that the whole expansion

of the unlverke wust be rerarded_as 3 vast singular event - in fact,

) unlque historical e¥ent characteirised b7 irrevereibility or

the arrow of time . This has the cfiect of enaqblnp the olc duallst

dlqgunct;on between tne dcvzc:qtal truths of history and nece s8py

truths of reason, end calling 1nt, complete question the idea
that, scierce is ultima%tely concernea with tiscles and necessary
truth, fexr now it is evidernt crat all scientific tiuths are as

contingent as tte universe itocli.
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row , of course, 8ll nmodein empirical science has relied
upon the fact that Lre universe is contingent. It is becaute it is
contingent 8nd not necessary : it might well have teen other
trhen it is 3 it migkt not have been at ali), that we can gain
knowledge of the universe onlyv by asking empirical questions of
it - that is, through experimental operations. But the prollem -
and this is one of Polanyi's majo€ insights which le shareé¢ with
Zinstein - is that when we start to formulate our knowledge of
this and produce our generalisations we almost inevitably Japse
back into necessaritariap wodes of thought, confounding in the
generallsatlon cf a theoxry its comvrehenblvenese with what is
unlversallv and tlmelesslv true, and convert ng temnoral xelation

back 1nto_logloo-necessa1v :c'elmtuon’*L Reality, as Polanyi hses

shown, is very different, even in the kind of rationalitv cr intell-
igibility which it exhibits: it is suck that even when we rake

our discoveries, nature suprises us and revesls patterns wrich

we could not have anticivatced from what we already clain tc know.
Nature is characterised by an unbounded range of freedom, &n indet-
erminate depth of intelligitility, in virtue of which it hes an
unlimited capacity for-disclosing itself in ever ncw wavs &nd
revealing ever new truths. It is in the context of that understanding

of reality that all our academic and scientific operations have

to te carried out, and all our human sctivities, social as well
as artistic and intellcctua‘, opgbpmgg_ggwgﬁgqggggﬁagg_qugpl§ed.

In tke general frame-woxrk of classical phvsics there appears
to be still a considerable obstacle tc this_view of reslity and

s - e e i i s, e e e

its contingent order - the laws of thermodynamice , which in
their classicel forw tend to be tie last hole of refuge for the
positivists snd determinists. But now even here we have a fundamental
upturn in our ideas.

2)The extension and application of thermodynamics to oper or

ncn-aquilibrium sveters.

The empirical fact with which wu have to €o here is that when
we move awav from states of euuilibration that give rise to the
stsbility snd nermanence with which we sre concerned in classical
phyeics, we find not cnly, as the laws of thermodyramics predict,

chaotic_ fluctuatlons and disorder, buf quite unexpected anc
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suprising features: tle¢ spontaneous risc¢ of new kinds of ordex.

v LI { . it ) 1 V-

Classical thermodynamics, which was long limited to the study
of equilibrium states of phycico-chemical svstems in their
interaction with one another, is concexrnc¢d with entropny or the
degree of disorder in such ecguilibrium or closed systems. Thus
the second law of thermodvnamics deals with the irieverible

decieacge in the umessure of disorder or disorganisation in
suchk systems or structures. Trat would seem to imply that

the further back we o in evolution or the expansion of Lle
universe we would expecl to find less entropy and rmore homoreneity
and order . However, it is oan emprical fact the evolution of the
universe in its orderly developwents, and above all in the rise

of biological structures, manifests increasing measures of organ-
isation and order. How are we to hold these apparert incomjatibles
together ? Some kind of interration carrving out our understanding
beyond tlrat §pate of affairs Las long been demanded. How through
the work of Ilyva Irigogine of Brussels and others we have been
skown ttat non-equilitrium can be a source of order, and we have
been given an extension snd application of the second law of
thermodvnanics beyond its classical or traditional frame of
refererence to take in non-equilibrium or open systems in fuch

a way 8s to account foxr the order which spontaneouslw arises

our of apvarently random fluctuations far from a st&te of
equilitrium. (See Frigognine, Nicolis, and Babloyartz, rhve ics
Todav, 25,1972;n0.11,pp.2%5-28:H0.712,pp. »&-44; F. Glansdoi! and
I.Frigieine, Trermodynamics eof 3tructure, S=abilitv and Fluctuations,

new York,197%; l. Frogogninc snd 5, Ficolis, Sclf-(.reanisation

in hon-zquilib:ium Lystems , lew ¥York, 1977, etc.) Here clcsed

systemxs ohe" n t“. o,avs tcal laws of ertronv on one level are
- - - — e ST T

cocxdlnatev w1tl open svstens st o bicher level chsractericed by

a minimum neoticn whlch cnable ue Yo move fron osne tyne of dekription

to another, ficr o trermodyranie ro a dvrnanic description of it,
in which time, needed for wanv in- #ractions, is given its integral
place within the ordeirly structurcs that snontaneouslv arise. Heee
we Lave 3 new 3vne of time-denendunt functional order coorédinatinge
spacc-time behsviour %o dvnamic processes within tle svster, but

it 1este neverthceclesc on the validity of connectiors heldirg st



the lower level whichk are subject to thermodvnamic laws in tre
classical formulation - includine thermodvnamic irreversibilitv
and the rejection by the second and third law of anv oerpetum
motile. (lncidently , this represents another nail in the coffin
of a 'steadv- state' or'oscillating' theorv of tre universe)

(See l1.Frigognine, 'Time ,&tructure, and Fluctuat ons) Science,
201,1978,pp.777-785; and 'The Metamorphis of Science: Culture and
Science Today', Abba Salama , 1X,1978,pp.155-183% ).

Undoubtedly the bierarckical coordinations of levels of order
involved in this apnroach throws a very helnful lifkt on tte
evolution in the expanding universe: higher and lower levels of
organisation and order spontaneously emesrge which rest on the
basis of phyvsico- chemnical relations at a lower level obeying
classical thermodvnamic law, while at the ssme time those levels
of orsanisation are skown to be indeterninate. to use Polaryi's
exprression, in that thev are left open and are controlled by
the hlgher level at their boundary conditions. Here, then where we
least expect Lt nrecisely in thermodynamics scientific account
can be given of how in the expansion of the univerce new forus of
colerernce and order of a richer a~d more onmen-structured kind
continuouely and spontaneouslv emerece. This annlies, of course, to
of natural science he is to be regarded as the prodgct_of ;uch
spontaneous self-cxganising order. But in. this e&éht it aprlies no

less to personal and social structures of life which uan dcvelops.

'thev axe to be understood in the lAght of the same principle
that zoverns the coordination of open-gstructured connections

at a higher lcvel with the more restricted structures at a lower
level. Indeed, in accordance with this principle , as Polanyi
used to point out, man must be rerarded as one whose level of
rationasl existence and behaviour is to be understocd only

if it is coordinated with a hisher level btevond Lhim - that is,
with tle transcendent level cf God's intexrsctionn with =m2n 3in tre
snace-tine truck of tie univerce.

he Lral as it =uay, wkat 1 Fave been concerned to show, in tlis
brief and all too inadccuate account of ihe extension 2and reform-
ulation of trermodvnamics, and its aprlication to open svstems
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to account for thie ewmerwence of new, unexnccted, unpredicteole
iorus of spontancous order, that we are siven stionir supnort for
tt.e earlier account of Folanvi, who must be said ir a very
remgrkatlie wav to have anticipated the discoveries which were
recently acclaimed with the award of the Nobel frize. A narcine
reference (Fexsonal anowledze, p.384)%0 Prigornine's early

thousnt st ows how quick he wac to ampreciate the develoosert .
tnat was to follow from the slender clue civen at that time (194¢2),
put there is little doubt that the structure of tolanvi's cwn
crestive develonments carried within it rointers tcward the

fuller development of the thermodynaric prosrasnse. ‘hat lav
behiﬁd_tfat was Lis persistent conviction as to the contingent

vet »orcfoundly intellieible characte:r of realitv renlete with
ine#laustitle nossibilitites of order. is a scientist and ac a

humsn person of great sensitivity he opened his mind to trcse
possibilities and allowed them to draw Lim awav from sterectvped
t.eories and formulations into a more open and dvnonic theory

ol knowledece apnropiate to such @ universe. Phe fact that le
anticirated in his own epistemoloazicsal wav the freeh discoveries

we rave been discussing, must croapt us to deever exaaination of
Michael }olianyi's own nioneering thought both in tie foundations
of scientific knowledge of the open universe » 8nd in the extension
and aprplication of thke kind of spontaneous order it manifests

to humar existence and social order in the free society.

(Address delivered at the University of Manchester, November 11,

1978)

Material for inclusion should be sent to: Dr. R.J.Brownhill,
Department of Philosophy, Universitv of Surrey, Guildford,
Surrey, GU2 SXH.



