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Thistwo-part article includesthe following: (1) excerptsfrom Peter H. Plesch’ s essay originally published in
Journal of Polymer Science, Part A (2004) 42, 7: 1537-1546 which reflects on Plesch’ sresearch with Polanyi;
(2) Plesch’'s short account titled “Michael Polanyi and the Paranormal” which complements his origina
article’'s discussion of his work with Polanyi. Together these two pieces provide interesting insights into
Polanyi’s work as a research scientist as well as reflections on the nature of scientific discovery.

Excerptsfrom P. H. Plesch’s“Michael Polanyi and the Discovery of Co-Catalysis.
Discussion of an Autobiographical Letter from Michael Polanyi, FRSto Peter H.
Plesch of 17 December 1963”

ABSTRACT: The origin of this memoir was a letter from Michael Polanyi (M. P.) to the present writer
(P. H. P.) about their researches in the mid-1940s into the mechanism of what are now called cationic
polymerizations*, at the University of Manchester (England). When the Manchester-trained researchers had
made little progress with what was a very recalcitrant problem, M. P. thinking that scientists from adifferent
background might be more successful, got P. H. P. from Cambridge to work with an Oxford-trained chemist.
In his letter, M. P. analyzes his tactics and the mistakes made in directing this research.The “Manchester”
theory they successfully developed was rapidly accepted because it could also explain observations on other
related reactions. The involvement of ions established a link with nonagueous electrochemistry.

* polymerization: achemical reactionwhich providesvery large molecul esby aprocess of repetitive addition.
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Peter Hariolf Plesch

Peter Hariolf Plesch was born on February 14, 1918, in Frankfurt am Main (Germany). He attended
the Collége Francais (Berlin) and Harrow School (England). He received his B.A. from Trinity College
(Cambridge) in 1939, his Ph.D. from Manchester University in 1946, and his Sc.D. from Cambridge
University in 1970. During the war (1940-1945), he worked on ceramics, alginates, and isobutene
polymerization. He was an assistant lecturer at Manchester University (1946-1950) and a founding member
of the first British postwar university, the University College of North Staffordshire (later the University of
Keele), asalecturer in 195l. He retired in 1985 as professor of physical chemistry and is still active there as
a professor emeritus.

| ntroduction

The highly original polymath Michael Polanyi (M. P.) was such an influential physical chemist and
philosopher and a personality so complex that any self-revelatory writing concerning his own motives and
feelings must be of interest to those who try to understand him, and especially ( of course) to any would-be
biographers. That is my reason for making public aletter that | discovered recently while sifting my
scientific archives.! It isreproduced herein facsimile. . .

To make the full import of that letter intelligible, it is necessary to outline the personalities and the
situations of those who figure in the events described, and also the state of polymer science in Britain in the
early 1940s. An additional reason for doing thisisthat M. P.’s war work, to some of which | contributed, is
not mentioned in any Obituary Noticethat | have seen, and that M. P.’ s thoughts about chemical mechanisms
beyond transition-state theory are aso very little known. This is also necessarily an account of the
circumstancesof my discovery of the phenomenon of cocatalysis* in cationic polymerizationsduring my Ph.D.
research at Manchester University under M . P.’sjoint direction?, which he rated an important event in his
scientific career and which has not been described previously. | have checked my recollections of the events
of aimost 60 years ago against the records in my Laboratory Notebooks of 1944-1947.3 4

Per sonalities

My father, the physician and physiologist Janos Plesch, was well acquainted with his fellow
Hungarian and fellow medic M. P. in Berlin.>® 1n 1933 M. P. moved from the Kaiser Wilhelm Institute for
Physical Chemistry to the University of Manchester (United Kingdom), following an invitation to take the
chair of Physical Chemistry there. My family fled from the Nazisto London in July 1933, and there it was that
my father and M. P. took up contact again. . . M. P. asked my father whether hischemist son might beinterested
inanew vacancy for an assistant in hisresearch group; that ishow | cametojoin M. P. asaresearch assistant
at Manchester University on November 7, 1944. . .

*catalyst : a substance which affects the rate of achemical reaction without being consumed in the reaction;
“cationic” is the adjective; cocatalyst is a substance without which the catalyst cannot function.

40



Thepositionof M. P.intheBritainof thelate 1930swassimilar tothat of very many intellectuals, scholars,
and scientists of Continental origin, many of whom had experienced the dire effects of the fascist dictators at
first hand. With afew notable exceptions, the British Establishment, especially the Civil Servants, regarded
foreigners, no matter who or whence, with strong suspicion. A detailed treatment of thisthemeisanother story,
but asfar asM. P. was concerned, thisgenerated adisillusionment that was not widely known outsidethecircle
of hisfriendsbecauseM. P. never becamebitter. Heresigned himsel f tothefact that neither hisformidabl eintellect
nor hisgreat experiencein physicochemical researchwould beusedin attemptsto solvesomeof thereally serious
major scientific-technical problemsthat arose during the war; that was a contributory reason for the waning of
hisscientificinterestsand hisincreasi ng preoccupati onwith soci o-economic problems, which culminatedinhis
leaving chemistry and turning, via economics and sociology, to philosophy.

TheProblem

However, because of M. P.’ sexperience with variousforms of catalysisand reaction kinetics, heand
hislaboratory were assigned a problem that had been baffling chemists at Imperial Chemical Industries (1CI).
It wasthe polymerization of isobutene (IB)* to poly-isobutene. Thisreactionisclosely related to theformation
of Butyl rubber, acopolymer* of IB and isoprene*, and which was one of the few synthetic rubbers known at
that time, and that was a very recent invention.” The probable reasons for ICl choosing M. P.’s laboratory,
although he had no previous experience of polymer chemistry, was that he and Manchester University were
well known to the chemists concerned; it was conveniently near, and in any case one of the few facts known
about the polymerizations of this type was that they are completely different from the free-radical polymer-
izations being studied by Harry (later Sir Harry) Melville and a very few others. For example, in contrast to
theradical polymerizations, the catalystsinvolved were of the type used in the Friedel-Crafts reactions, which
are metal halides such as the chlorides of aluminum, tin, titanium and boron trifluoride. The polymerization
could yield products ranging from viscous oilsto very tough rubbers, depending on the length of the polymer
chains[molecular weight (MW)], andit could bevery fast, almost expl osive. The polymerizationswereusually
done in a solvent such as hexane or ethyl chloride at temperatures below ambient, but although the reaction
had been known for several years, there were few publications, Iarggly because of its great rate and because
the MW of the polymer and itsyield were extremely irreproducible.” However, afew features seemed to be
consistent and general. The lower the temperature at which the reaction was done, the faster it would go and
the higher the MW and theyield of the product, and very often the polymerization would stop when there was
still some unreacted monomer* and catalyst present together in solution in the reactor. These features are so
unusual that they presented a serious challenge to chemists.

Directly in charge of the research students doing this work were A. G. Evans, alecturer in physical
chemistry, who had done his first degree and his Ph.D. at Manchester University, and Fred Fairbrother, an
inorganic chemist, also Manchester-trained and a specialist in the chemistry of the Friedel-Crafts metal

*isobutene: an easily polymerizable four-carbon hydrocarbon.

*copolymer: polymer formed from more than one monomer.

*isoprene: an easily polymerizable five-carbon hydrocarbon.

*monomer: substance which forms polymers.

halides. Under his guidance one of the research students had done a (rather rough and ready, quick and dirty)
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comparative study of arange of metal halideswith IB, from which it emerged that titanium tetrachl oride was
probably the most suitable one to use for a more detailed study (see M. P.’s |etter).

In an attempt to circumvent an intractable problem, M. P. had also called upon his experience with
other catalyzed reactionsand expected to gain useful information by astudy of an anal ogousreaction, themuch
dlower formation of amixture of oligomers* (dimmersto tetramers) from diisobutene (DIB), amixture of the
two isomeric dimers of 1B, with the same catalysts, and severa of the Ph.D. students were working on that
reaction.

By roughly the first quarter of 1944, M. P. decided that the lack of progress on controlling or
understanding Friedel-Crafts-catalyzed oligomerizations and polymerizations indicated the need for a
different approach. As he explained it to me afew years after | had joined his research group, he judged that
what was needed were scientists with a totally different background and training because all those engaged
upon that project had been Manchester-trained and entirely academic. So he assigned me, from Cambridge
and with four years of war-timeindustrial research experience, to work under the direct supervision of ayoung
lecturer who had obtained hisfirst and second degrees at Oxford, oneH. A. Skinner (H. A. S.), known asHank.
He had recently left war-related work on fluorine chemistry at 1Cl and was persuaded by M. P. tojoinin what
was then M. P."s major enterprise and center of interest, chemical energetics. Essentially, thisis based on
thermochemistry, and that wasthefieldinwhich H. A. S. subsequently made hisvery considerabl e reputation.

To understand the significance of M. P." saction, it isnecessary to realizethat in the 1940sthere were
distinctly different paradigmsin many areas of chemistry that reflected the views of the influential “grand old
men”, some of them the authors of the textbooks regarded as “ authoritative’; there was adiversity of theories
and points of view, such as the controversy between the followers of, the collision theory and the transition
state theory of chemical reactions and the equally irreconcilable views of Irving Langmuir and M. P. on
adsorption. It took someone of the philosophical insight of M. P. to realize that this diversity of theories as
well as other differences of scientific training in different centers would influence the approach to problem
solving of the scientists coming from various traditions. It became clear before long that M. P.’sinsight led
to the desired progress.

The events following my entry into the field that became known as cationic polymerization can be
summarized rapidly. | started my experimental work onthe polymerization of | B with thetechnique devel oped
by my predecessors... Itisunnecessary to describe here the then prevailing technique and how | introduced
various palliative modifications by more than 50 experiments over nearly ayear, but | could not devise any
satisfactory improvement ... It was urgent to devise some method by which the monomer (1B or DIB) could
be introduced into the solvent, the mixture cooled to the required temperature, and a solution of the catalyst
then added to it, all in a closed system. It thus became clear that a really adequate solution of the technical
problem required a fundamentally new device, and so | invented one: a pseudo-Dewar vessel.

When | described my invention to M. P. to get his approval for our glass blower to make me such a
device, he was most skeptical that a sufficiently good vacuum could be obtained to provide the required

*oligomers: polymerized molecules
adiabatic* conditions. Because of his very extensive experience with high-vacuum apparatus in his own
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laboratory and asaconsultant toindustry, hisdoubtshad great weight. Nonethel ess, heagreedto havethevessel
made, and within avery few days| had it rigged up and working, and it worked well.

As happens so often, a new technique revea ed new phenomena. The first few experiments showed
that with hexane as the solvent, IB as the monomer, and titanium tetrachloride as the catalyst, the
polymerizations starting at about -80 degrees Celsius generally did not go to completion, but when the reactor
was opened, the remaining monomer polymerized. The polymerizations could also be restarted by blowing
moist air, but not well-dried air, through the reaction mixture. Two things then happened. We remembered
that one of A. G. Evans (A. G. E.’s) students, working with DIB, had found a very similar behavior, which
was known as the “ Allen effect” among us research students after him to whom it had happened; it was far
from clear why A. G. E. had not followed it up nor M. P. urged him to do so (see M. P.’sletter), and it became
an obvious next job to find out which constituent of the atmosphere was responsible for restarting a reaction
that had stopped. It took me almost amonth to establish firmly that it was water, that is, atmospheric moisture.

A discovery of thetype described requires several consequential developments. First, | took theview
that anew phenomenon requires anew name. Astheterm “promoter” was being used extensively, especially
in the United States, by industrial chemists to denote a substance that accelerates a catalyzed reaction that
would go (more slowly) without it, | devised the term cocatalyst by analogy with coenzyme to denote a
substance that is necessary to make the reaction go at al®. To fit the new finding into the corpus of existing
chemistry, we needed to devise an explanatory theory. Thiswas not too difficult...and it became the essence
of what | subsequently called the Manchester theory because | considered it theresult of acollaborative effort
there, but its origins go back to the hydrocarbon chemistry of the 1930s. It gave the discovery of cocatalysis
thestatusof asignificant discovery becauseit linked the cationi ¢ polymerizationsto the chemistry of positively
charged species and provided a physicochemical dimension by linking it to the (then very young) field of non-
aqueous €electrochemistry.

The extent to which M. P. was involved in what was for him anew field at the end of his chemical
career seems to have been largely forgotten, and it is not even mentioned in his Royal Society Obituary®.
However, M. P. showed his interest very clearly by convening on September 15, 1945 what was the first
discussion meeting on Friedel-Crafts polymerizations'®, and by theway in which hewroteabout it in hisletters
to me; see, for example, the beginning of the second paragraph of the letter under discussion here.

Toward the end of the 1950s, the surge of interest leading to an increasing volume of publications
on cationic polymerizations indicated a need for gathering together authoritative and critical reviews of the
different parts of the subject. | undertook the production of such awork with the help of 18 contributors, and
in 1963 presented a copy of the resulting 700-page volumeto M. P.1! |t was this gift that moved him to write
the letter of thanks of December 17, 1963 that is the central subject of this article.

*adiabatic: occurring without an exchange of heat with the surroundings.



Thel etter

22UPLAND PARK ROAD
Oxford
17" December 1963

My dear Peter,

| havel ooked throughyour book inahurry and want to congratul ateyou onthisachievement. Theworkislucidly
organized and carried out with meticulous care.

The collective enquiry from which much of this material has taken its origin is one of my most precious
experiences. May | tell you something about the mistakeswhich have delayed the discovery of the co-catalyst.
The main stumbling block was a fault of mine which has made me miss a number of discoveries. It was
excessive ambition. | knew that the theory of energy transmission made it difficult to understand rapid
exchanges of vibrational energy between molecules. | hoped to discover evidence of this in the curious
behaviour of isobutene polymerization. When A.G. Evansfirst reported that a di-isobutene sample failed to
react when BF, was bubbled through it, I jumped to the conclusion that we had hit on an obstruction of the
transmission of vibrational energy necessary for the reaction. | tried not to think of water and hence never
succeeded in reproducing theinert di-isobutene. (Actually, A.G. poured water into theinert sampleand caused
it to react, but thistold us nothing, sinceit was normal for isobutene to react anyway.) | should have then and
there asked for drying experiments to be made with metallic sodium, but this idea was discouraged in me by
excessive ambition.

Another thing which | seem to remember —but you must correct me, if | amwrong —isthat you had just started
mixing your TiCl, with di-isobutene (?) and called me in darm at its failure to react. Then, asit ison such
occasions(my memory isblurred), it suddenly seemed to havebecomeobvioustoall that you had just succeeded
in your purpose of clearing up the mechanism (page 2) of the reaction by conducting it under carefully
controlled conditions. Theresult was, of course, to some extent strategic, sinceit wasthe systematic variation
of the reagent which made usfinally hit on onewhich needed so large aconcentration of water that even rather
primitive drying conditions revealed the necessity of this component.

(Y ou know that Richard Ong, who committed suicide about two years ago, had ruined himself professionally
by always aiming at a greater discovery than that which the problem in hand could offer and thus missing its
solution. Hedid abeautiful piece of work whenlimiting himself, for once, to something assimple asthe mono-
molecular dissociation of N,O..

Students should be told about this pitfall.)
| wonder whether your memory bears out my recollection.

Yours ever,

Michael (hand-signed)



* * %

Detailed Commentson M.P.’s L etter of December 17, 1963

After the foregoing necessary scene-setting, | can now make some detailed comments on that | etter,
which isthe principal theme of thisarticle.

The significance of the first sentence of the second paragraph has been mentioned, and the same
messageisexpressed by M. P.in severa other |ettersto me. Hesaysclearly that hisventureinto polymerization
chemistry and kinetics* had been for him a valued experience, and | am sure that this is more than a polite
turn of phrasefrom an exceptionally kind man. Therest of this paragraph has many implicationsand manifold
connections. Its central themeisthetheory of energy chains asthe propagators of apolymerization. From my
recollections, it emerges that the energy chain theory of chain reactions that was occupying M. P. seemed to
us research students too vague and therefore difficult to visualize, and it seemed unsuitable for testable
calculations.> The form in which it found its way into the Manchester publications on Friedel-Crafts
polymerizationsinvolved the excessvibrational energy resulting from theinitiation step being renewed at each
propagation step by the enthalpy* of polymerization. It was unclear to the critics how such an accumulation
of vibrational energy could be renewed and preserved to produce a chain reaction. Even without cal culations,
chemical common sense seemed to indicate to most of usthat any excess of energy would be dissipated at the
next collision; | at least was content to leave that matter un-understood for the time being. However, | am
confident that M. P. would have discussed it thoroughly with his close friend and frequent collaborator M. G.
Evans (M.G.E.)®=.

| had largely forgotten about thistheory until 1999, when | prepared for publication inthe Notesand
Records of the Royal Society the proceedings of the symposium on Friedel -Crafts polymerizations, which M.
P. had convened at M anchester in September 1945. | there came acrossthelecture by M.G. E. on energy chains
and wondered why that had been included. Then, when in 2002 | discovered the letter under discussion here
and thereupon reread our earliest publications on the Friedel-Crafts polymerizations in which energy chains
are mentioned, the pieces of the puzzle began to fall into place, and | understood why M. P. had asked M. G.
E. to give that talk about energy chains at the 1945 Symposium. Further, | began to see what had been the
excessive ambition that formsthe central theme of M. P.’sletter; actually, M. P. himself saysso fairly clearly.
Hehad hoped tofind in the I B polymerization an unequivocal instance of an energy chain, and that would have
been amajor innovation in reaction theory. The implication isthat he considered that finding an explanation
of the bizarre behavior of the IB polymerizations in terms of known reaction mechanisms would not be such
abigdeal. Hecould not know just how difficult that quest would be and just how many theoretical and technical
innovationswoul d be needed to build up the carbeniumion theory* , which wasrapidly accepted asmost likely
to explain the Friedel-Crafts polymerizations.

The passage beginning “| hoped to discover...” shows more than just the consequences of obsession
with one pet theory. There is also here a demonstration “in optima forma” of how even a very experienced
researcher can cometo grief, thatis, missan obvious clueto the solution of aproblem, by deliberately ignoring

*Kinetics. theory of the rates at which chemical reactions occur.
*enthalpy: heat content of a substance, a thermodynamic property defined by internal energy, pressure, and

volume.
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*carbenium ion theory: atheory based on positive carbon ions as reactive intermediates.
an aternativetheory, that is, bypassing apossibility of falsifying hispet theory. Asitis, M. P."sphrase“| tried
not to think about water...” opens up another nexus of facts, opportunities, and mysteries to be explored.

Inthe proceedingsof the September 1945 Symposium, areportisincluded by onel . B. Morganof ICI,
Billingham, dated August 1944, but which was not actually presented at the meeting in which it is recognized
that withBF, asthecatal yst, water playsanimportant partinthepolymerization. Morgan’ sresearch group seems
to have made use of theresultsin aManchester thesisby E. T. Butler, which indicated that water isimportant.
It would have been normal practicefor theresultsof Morgan’ sapparently quite extensive experimental work to
havebeen madeavailabletoM. P. becausethe M anchester project wassponsored by | Cl, but although | remember
Morgan and other researchersfrom | Cl taking part in our departmental discussions, | do not recall being offered
sight of the | Cl results. | cannot say whether thiswasdueto industrial secrecy or because M. P. did not consider
themreally useful orimportant. Inaddition, therewasat that timeal ready plentiful evidenceintheliterature, which
was noted subsequently in our early papers, of therole played by water in several reactionsinvolving catalysis
by metal halides'. | wasfamiliar with that work, but | do not recall to what extent M. P. wasaware of it. With
regard to some eventsin hislaboratory, hismemory (asrecounted at the end of p 1 of theletter) isnot accurate.
| never experimented with DI B, [di-isobutene] being particul arly careful not to encroach ontheterritory of A. G.
E. who was rather touchy about such matters, and who never got over thefact that the discovery of cocatalysis
had slipped through his fingers.

On checking the record in my Laboratory Notebooks, | found that, contrary to my recollection,
progress after my invention of the pseudo-Dewar vessel was not fast, mainly because of technical difficulties.
It took amonth and 12 experiments after my invention went into service before | wrote on November 12. 1945
under “Preliminary Conclusions’, “Some constituent of the atmosphere is required before the reaction will
proceed”. It took almost another month before we were reasonably sure that it was the moisturein the air that
was the active substance, as we called it at first.

On December 5, 1945 by Experiment 78, | tested a theory that it might be merely the addition of a
hot liquid (i.e., one at room temperature) to the cold reaction mix (from -60 to -100 degrees C) that started the
polymerization; it did not. Evidently this theory stemmed from M. P.’s ideas about energy chains. These
vanished after 1945, preserved perhaps in the Museum of Extinct Chemical Species.

There is, however, another phantasm that needs to be recorded in this context, as it sheds light on
M. P.’s chemical thinking at that time. | remember very clearly that before the discovery of cocatalysis, M .
P. discussed frequently the possibility that the Friedel-Crafts polymerizations might belong to the category of
random phenomena, such asthe fracturing of solids, the exact course of which isnot predictable, that is, those
of which one can only say that they will happen under certain experimental circumstances, but for which one
cannot predict when or exactly how they will occur. Thisintuitive analogy must have originated from M. P.'s
experiences with the study and testing of crystalline materials®. It is clear, however, that the recognition of
aphenomenon as of indeterminate origin may tell uslittle or nothing useful about its nature and mechanism,
and so that idea did not take us any further. However, in an attempt to find arational basis for an apparently
random phenomenon, the erratic course of the IB polymerizations, M. P. suggested that | make enquiries at
the Cosmic Ray Research unitinthe Manchester Physics Department under P. M. S. Blackett. M. P. specul ated
that we may find exceptionally strong cosmic ray showers coinciding with unusually fast polymerizations-or
the reverse. | do not recall what | found there, but it cannot have been very startling, as that line of enquiry
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was abandoned quite soon. What isimportant about this episode isthat because cosmic rayswere a subject of
activeresearch and therefore of discussion in the Staff House coffeeroom, M. P. wasvery much aware of them
and could think of them as a possible origin of an apparently random phenomenon?® %7,

Because of M. P.’sfascination with irregular natural phenomena®, it seems appropriate to mention
that, as far as | know, M. P. did not draw explicitly a well-defined distinction between repeatability and
reproducibility. However. in 1999, still imbued with hisideas, | gave a definition of the distinction that-as
happens so often now seems obvious. Repeatability isaterm that appliesto phenomena, such asthe occurrence
of corrosion, whereas the concept of reproducibility appliesto numbers, the numerical magnitude of physical
guantities, such astherate constant of achemical reaction®. M . P. evidently recognized the difference between
thetwo concepts. Asan experienced experimentalist, he admitted not being much bothered by irreproducibility
because he knew that probably its origin would be found soon. However—Ilike most serious scientists—any
well-established but unaccountable unrepeatability troubled him because it marks out an areawhere thereis
alack of understanding, and that brings us back to the status of cationic polymerizationsin the 1940s. As he
wrote later in the letter we are considering here, he thought that my discovery of cocatalysis had “solved the
problem”. What he could not know was that there turned out to be several different mechanisms of initiation
of these polymerizations, nor that | would be essentially involved in their elucidation by several laborious
investigations over the next half-century®.

Onefurther point that emerges from thisletter (last lineon p 1) isthat M. P. considered me to bethe
discoverer of cocatalysis, despite the numerous observations of the same, or of clearly related, phenomena by
others; | always thought of myself as a codiscoverer, and this seems to be an implication of the multiple
authorship of the first publication on the subject??.

In this connection it seems useful to recognize two kinds of discovery: mere discoveries and
significant discoveries. Implicitly, M. P. isignoring the several mere discoveries (without consequences) of
the effect of water on Friedel-Crafts polymerizations and similar reactions, and evidently recognizing that it
was my work that led to the significant discovery of the phenomenon. That was because we could now place
the Friedel-Crafts polymerizations into the general category of acid-catalyzed reactions involving a proton
transfer and the formation of carbenium ions, as has been indicated previously. In my view, a significant
discovery isonethat can be placed, not necessarily by theactual discoverer, into an appropriate context because
it has happened at the right time; in fact, timeliness manifested by public recognition is an important facet of
asignificant discovery, such as was that of co-catalysis.
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II. Michael Polanyi and the Paranormal

My academic career started when in October 1944 at the age of 26 | accepted aResearch Assistantship
intheresearch group of Michael Polanyi, professor of. of Physical Chemistry at the University of Manchester
(England). That happened because my father, Janos Plesch, a fellow Hungarian, and M.P. had known each
other in Berlin and had made contact again in England after my family’s emigration in 1933; and M.P. had
asked him whether hischemist son might beinterested in joining him, which he, I, did. Because of thiscommon
multi-lingual, multi-cultural background, there devel oped aclose affinity between M.P. and me, and | regarded
him in many respects as a second father. | had an enormous respect for hisintellectual abilities, knowing that
he had changed very successfully from medicine to physical chemistry, although | had not read many of his
writings except those connected with Transition State Theory, which was a hot topic at the time amongst
chemists. Polanyi’s theory of unimolecular gas-phase reactions had by then been discredited, and his ideas
about the function of energy chainsin chemical reactions seemed to lack plausibility, but that did not affect
the very high regard in which he was held al so by the other research students working alongside me, the other
academics, and the industrialists from |.C.1. and the Manchester Oil Refineries who attended our seminars.
| doubt that anyone of us would have admitted readily that our Master might have had at least afew “toes of

clay.

This is the background of the encounter which is the substance of my story. It stems from my early
interest in what is now encompassed in the term “paranormal.” During the early 1940s | had met afellow-
chemistwhowasamember of the (L ondon) Soci ety for Psychical Research, theoldest society of itskind, which
| then joined. | thus gained access to and became part of that area of intellectual activity, met some other
research studentsinterested in these matters, and went to afew seances. | also found abook, 1 by amechanical
engineer, in which the author gives descriptions of seances. The numerous measurements of sizes and
distances and weights of the participants and objects during levitations and other manifestations are exactly
what one would have expected from an engineer. It seemed a methodical, quantitative investigation such as
| intended to do “once | got around” to actually doing research into the paranormal. Meanwhile (ca.1945) |
was much too preoccupied with my Ph.D. researches into the mysteries of cationic polymerizationsto stray
into the realm of the paranormal. However, | was sufficiently intrigued by that book to want to discussit with
Michael Polanyi who, | felt confident, would have something useful and interesting to say onthe subject. This
the more s0, sincein histhen recently published Riddell Lectures? he had concerned himself with several very
different natural phenomena for which no explanations could be found. So | asked his secretary for an
appointment, if possible open-ended. | outlined to M.P. some of the results and especially the measurements
recorded in that book.

I do not remember much of what was said, except the phrase which effectively ended our talk: “1 cannot
really concern myself with such irreproducible phenomena.” He may, with his usual kindness, have prefaced
or followed this with some mitigating words, but that was what he meant, and for me that was that, as far as
hewas concerned; but it did not put me off my interest in the paranormal, nor did it diminish my determination
that, eventually, | would give it serious attention. “Eventualy” for me meant when | had established myself as
aserious scientist in aconventional area, and “Eventually’’ also turned out to be a span of almost fifty years.

Since | am aslow thinker, and my thinking has been occupied with many and various matters, it took
me severa decadesto realisethat M.P.’s parting, summarising remark bordered on the absurd; but | have also
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heardthesamefrom other natural scientists, anditisaquitecommonreaction. | havecaledM.P.’ scomment“amost
absurd” because it seems so incompatible with his own direct experience of natural phenomena and with his
writings, and | cameto regard it asan excuse for not wanting to becomeinvolved with something so different,
so difficult, and potentially so vast.

In his Riddell Lectures, M.P. cites examples of un-understood phenomena. One is a case of
irreproducibility of a number, the rate-constant of a chemical reaction. Usually, such irreproducibilities of
numbers leave scientists not seriously bothered because they are confident that sooner or later the reason for
the discrepancy will be identified.

Another example involves the appearance of certain patterns on the surface of crystals of tin when
they were stretched. These lines had been found in M.P.’s own and one other |aboratory, but since then could
not be made to appear anywhere else Thiswas an example of an unrepeatable phenomenon, something much
moreworrying toanatural scientist. 3 And, most pertinent of all, thevery reason for my presencein hisresearch
group wasthat hewanted my helpintryingtofind the cause of theirreproducibility of acertain polymerisation,
a problem which had been assigned to M.P. as part of the wartime Synthetic Rubber Program of the Allies.
Inthiscasetherewashbothirreproducibility - of therateof thereaction and of the molecular weight of itsproduct,
- and also an unrepeatability, in that the reactlon instead of proceeding until al the monomer had been
consumed, sometimes unaccountably just szopped

So the notorious irreproducibility of paranormal phenomena seemed a strange reason. But the
incident is an illustration of a situation which was occupying M.P. in the context of his views on how
opinions are formed.

In his writings there are many passages in which he deals with various aspects of the reactions of
observers to unexpected natural events, and how their attitudes are affected by cultural matters, such astheir
beliefs about the world. He emphasises how all this affects the observer - scientist’s all-important decisions
about what to accept or reject, and the effects of these decisions on discovery, that isthe very expansion of the
range of the Natural Sciences into new domai ns.2 Furthermore, irreproducibility is aways and necessarily
involved in pioneering work. As M.P. knew well, successful experimentation, which means the achievement
of reproducibility, requires knowledge and control of the factors that govern the phenomenon under
investigation. But, by definition, to achieve that in a new field must always involve a slow, hard struggle.
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