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% victim the lineaments of God. The parasitic animal, following
1% ways in the body of either of these creatures, must also reveal
these lineaments as does also the man who observes, with anger

and despair, its destruction of the beauty he adores.
¢ dilemma, then, is this. We try, in our human pride and
entredness, to find a God who shall have made a universe
SUited to our ideas. . . . The way out is the way of the great
Objective artist . . . of conquering the self and entering into the
%ouls of the objects which we perceive. . . . The attempt to do this,
r: cuter into the non-human, whether it be living or not, and to
treate it, when it is understood, for the contemplation of our
re t}E’W—men, is the task of the saint, the artist and the philosopher
3ther than that of the biologist. He is, however, a poor biologist
0 does not try to be something of a secker after God as well.’13

1
3G, L"Pagc- Parasitic Animals. Cambridge, 1951, pp. 333-4-
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THE SCIENTIST’S INTEGRITY*

LAURENCE BriGHT, 0.P.

RECENTLY attended the meeting of the British Association

3 Oxford, at which a number of distinguished scientists

“Merged from the mysterious shadows of their laboratories
dointfled to give the general public an idea of what they had been
far f%\vﬂth varying degrees of success, since science has travelled
edy a?m the time when it was readily comprehensible to all
of iy ed people. One of the things that struck me was the qumber
thepe <. (04t the speakers went out of their way to emphasize that
ﬂict\\gas 1o longer any conflict—indeed, any possibility of con-
Oxfor etWee{l science and religion. It was natural enough, at an
thepe ;.. Leeting, to recall the celebrated dispute which took place
Questiq, 60 between Huxley and Bishop Wilberforce over the
Now, ;1 of evolution. Tempers on that occasion ran very high.
* 3Y$, as was pointed out, such a scene is unthinkable. The

Pape,
" ¥ead at the Lirg oF hE Spmir Conference, September 1954.
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Church and the scientists have come to realize more clearly the
extent of their authority, and no longer seck to provide answers
to those questions of pure knowledge which are known to li€
within the other’s province alone. There is at last some possibility
of restoring the old harmony between natural and revealed know-
ledge which was broken four hundred years ago with the rise ©
modern science.

But it is hardly enough that science and religion are no longet
active enemies. There is still a widespread feeling that science has
dispensed with the need for religion: that though it may not be
able to get rid of it, it can now afford to ignore the older author1tys
which can no longer do any harm. I do not think that this is the
view of scientists themselves, however. Generalizations are €257
to make, and usually impossible to verify or refute, but in %Y
own limited experience (limited to Oxford, which is a high'}
peculiar place) scientists are nearly always interested in questio®]
of religion—more so than any other occupational group °
similar standing, I want to suggest that this comes from the natvr®
of science itself. I shall try to indicate certain characteristics ©
scientific enquiry which make those who pursue it more 0P
than others arc to accept the full Christian revelation. This is ho
I would interpret C. A. Coulson’s description of science 25 .2;
‘religious activity’, both in his recent Riddell lectures! and n ="
British Association discourse Science and Religion. A similar nte"
pretation might also be given to the earlier series of lel ¢
lectures given by Michael Polanyi, Science, Faith and Sociét) 1
Since their views are not widely known except to scientists, IS
try to say something about them here. of

It will first be necessary to say something about the nature ]
scientific theories. This is in fact rather a controversial mattz o
and not all scientists would accept what I have to say, })ut IMY
not see how to avoid some examination of the qucstloni1 -
remarks are based on the physical sciences, but with proper 34° 0
ance for very real differences of method will, I think, app }f’faif
other forms of knowledge. Modern physics, then, is not at 2 Wb
of collecting large numbers of observations and trying to lractc
general pattern from them, rather like the old botanists C‘?l es of
their specimens and arranged them in elaborate classificatio™

1 Christianity in an Age of Science (O.U.P., 1953).
2 O.U.P., 1946.
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8enera and species according to the features they had in common.
A PhYSicist starts from an already highly developed knowledge,
ad his problem is how to push it one stage further forward. He
ets some sort of ‘hunch’; how, it is not easy to say, any more
. 411t is casy to say how the idea for a picture or a poem first
Omes. It is this place of intuition—the inspired guess, if you like
;1;1 modern science which gives it a claim to stand amongst the
v glllilatlve arts. Such a guess made by a non-scientist would have
Con}l’ tfgle chance of proving correct. The power to guess right
. ones rom a long formation within the scientific community:
Paintg conditioning of the mind within a tradition, just as the
] ell; or the musician must submit to long technical training
Some’ Y some strange paradox, his mind is able to create fref:ly
iScoVneW art-form. You cannot lay down rules for scientific
Poens Cli)y any more than you can lay down rules for making 2
ver ’tltf ough there are rough rules ’for judging it after it is made.
N Ything depends on the scientist’s own spontaneity—his free-
M within the tradition.
besi “(: tlllit're is a second factor in the making of a scientific theory
N WOrit }s free, creative, artistic elexpent. A theory is not r_nerfaly
worl] of the mind; it must also give a picture of an objective
eXPerieoutsm]e us. It is based on experience, and confirmed in
N Sllitabrllce‘ The intuition must be confirmed or refuted by devising
Mg € experiment; it must be tested in solid fact. The scientist
the Struze an absolute adherence to trqth; his theories must reflect
inimis tu:l:i of a real world. There is a tendency nowadays to
itirely - LUS clement in a scientific theory; to think of it as
acts v?”i:-hproduct of the mind, a convenient way of ordering the
’ out an objective basis, something merely conventional.
the Sa;};mmon is difficult to refute by }ogical argument, in much
Views on Way as is philosophical solipsism; against such acadex}nc
SCiengig; : can only appeal to common experience. To a working
Senge of ctually engaged in research, there is an overwhelmirg
theiy b glven-ness gbout the s‘1mplc forms that he uncovers fgom
Senge Scl'ng-_place in the detail of nature. One lgnows that in a
Clearly it1ent1ﬁc theory comes from one’s own .nllr_ld, yet equally
S oy lCOII}es from outside you, from an objective world that
; é‘ ed itself only on coming into contact with your own

oulson quotes3 the words of Bragg: ‘When one has
P31
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3 Op‘ cl't.,
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sought long for the clue to a secret of naturc and is rewarded by
grasping some part of the answer, it comes as a blinding flash ©
revelation: it comes as something new, more simple and at the
same time more aesthetically satisfying than anything one co
have created in one’s own mind. This conviction is of something
revealed, and not something imagined.’

Scientific theory, then, has both a subjective aspect, due to the
activity of our minds, and an objective one, in so far as it 18
received passively from outside us. I shall consider this seco?
aspect first of all. Coulson has actually suggested it as a basis for
the affirmation of God’s existence, and I believe that this has mor¢
to be said for it than might at first appear. It is not an argumer®
from within science, as was Paley’s argument from design (rc_a-uy
from the geometrical order revealed by Newtonian mechanics)
or as are certain more recent arguments from cosmological hypo”
thesis. It depends on our secing all scientific theory as something
objectively given to us; it is in fact identical with St Augustin¢®
standard argument from the nature of truth. Augustine persuac®
us to understand truth as arising from the illumination of O
minds by the action of God. Such an argument is sometimes %"
pect because it is based on interior rather than on external exper”
ence, but I do not think this suspicion justified unless the fBXPzrl ]
ence in question is subjective, which it is not in the case B¢
consideration. 0

But it is time to take a stand on more solid ground. I wan®, th
examine the effect on the scientist himself of the work in Whlcsc
he engages; still, first of all, from the objective aspect. SUPPOC‘
the majority of people today tend to look on their jobs as Somn
thing pretty separate from the rest of their lives. They have}ics
sense of their work being a vocation. [ am not talking of Catho b er’
or even of certain other kinds of Christian; but of the vast numlaiﬂ
of people up and down the country who have no one to eXPThC
to them that all things can be done for the glory of God. -
scientific community, though not necessarily consciouslys (})1 ave
something of an exception to this rule. This is because, 8 We "1,
seen, the scientist is devoted in a very particular way tO d ¢ put
covery of truth. So of course is the philosopher in his stucy?
by the nature of things there are far more scientists 10 11 doing
than there are philosophers, even though they are not 1 that the

very important work—and it could of course be argc
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def}pest insight into nature that can be given by science, is super-
cial in comparison with philosophical truth. Yet every scientist
“an feel himself to be a part of a community whose motto, also,
8 ‘truth’, There are research laboratories in which all the workers,
OWn to the humblest, whose task is pure routine, are imbued
With this feeling of sharing in a huge endeavour—mankind’s most
*Pectacular attempt to discover truth. Now it seems to me that
°Ry work which brings one into such direct contact with reality
eznicll I have insisted on the objective nature of scientific truth) can
G;dy come to be regarded, consciously or not, as the worship of
. But before I develop this argument, I should like to say some-
is Hgg of the scientist’s attitude towards this reality, with which he
attero'ught into contact. In order to do 'th‘ls I must now drfaw
1tion to the second element which I distinguished in scientific
€ory—that which comes from the activity of the scientist’s own
:I:sngdé Classical scientists tended to view nature dispassionately,
. cad landscape to be gazed on from far away. Hence the
Adard description of nature in terms of neutral particles, re-
Sclgetil, in Whitehead’s famous phrase, to ‘a dull aﬂ"gir, soundless,
me;n?SS, colo’urless; merely the hurrying of material, endlessly,
disco mgle§51y . But now, as we have seen, the process of sc1ent1ﬁc
requivery Is not thought of as a passive sorting-out of fact: it
o srtes the scientist to be actively cngagec?-vvlth the reality he
2 sens o know. He must pursue h1s.attack Wlth-ZCal a’nd hope and
e ¢ Ofp§rsonal identification with the experiment’. Nature has
Qme_ thIlg to him rather than dead; to be wooed rather than
(larg1§1 Wto giving up her secrets. Sciel,ltist_s have come to realize
wil nYt I think, because of Whitehead’s pioneer work) that they
of herﬂ er understaqd nature unless they realize that they are part
inflg as well as being her knower and her Judge. No'doubt. the
fhce of biological theories of evolution (especially since

of b Cats of purpose have taken their place besifie the. mechanism
Vie chance) has been important in produqmg this change of
from W_Orr}e pl}ysicists have tried to reinforce it b}/ an argument
theor. 1 sclence itself; they point to the conc1u§1on of qu antum
that ¥y 1?1}\17*{hlc:h all observation of nature necessarily alFers shghtly
nevéc bls Obse.rved, so that an exact answer to certain questions

of the 1: I be obtained. Personally I doubt whether such a discovery
Mits of observational technique has any relevance to the

.
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general view of scientific theory which I have been putting for-
ward; the role of the subject’s activity in all observation was
emphasized as long ago as Kant. The important point to grasp 18
this new sense, in science, of the bond between man and nature,
and hence of her dignity.

I have insisted on the scientist’s contact with the reality of nature,
because it is this which saves his search after knowledge from
being no more than an elaborate game. And now there emerges
this sense of personal relationship with nature. We all accept
readily enough the idea of sanctification through work; less
readily perhaps, since the fourteenth-century ‘failure of nerve,
the idea of sanctification through intellectual work. Yet if a man's
talent lies here, he has no right to neglect it; knowledge is one o*
the many paths through which one may come to wisdom. It seets
to me that there is a genuine sense in which the scientist may b€
considered the successor of the old craftsmen, and the laboratorys
as much as the garden or the workshop, a place for shaping the
stubborn fact of reality. And if this is so, the scientist is surely ope
to receive a fuller understanding of his activity through t0¢
Christian revelation. This at any rate is how I understand
Coulson’s conclusion4: ‘to accept Nature as, in some senscs
given: to receive the gift, and behave in a creaturely fashio?
towards it: to believe that it carries with it 2 meaning and Sig”
nificance, and to seek, in reflection, what that meaning is—
surely is to act religiously’. What is this but Pascal’s ‘toutes cho
couvrent quelque mystére; toutes choses sont des voiles 9%
couvrent Dieu’? It is an easy step to understanding nature 35
Christian does, the dwelling place of the Holy Spirit; “Spiritts
Domini replevit orbem terrarum’, sings the Church at Pentecost:
‘Behold, I make all things new.’ A4

There is yet another feature of scientific research which I shouX
like to elaborate. To spend one’s life in a search for tré £t
obviously a good and harmless thing; it is worth much more! o
costs 2 man something, if it involves a real temptation that ™" a
be overcome. Now obviously a scientist has no direct temPtaFlon
to falsify his results; apart from the uselessness of such an act® N
which stultifies his whole aim of discovering the facts as they ara;
the fraud would be detected as soon as someone else tried t0 F¢P¢
his experiment. There are, however, subtler temptations o

4 op. cit., p. 33.
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his integrity, which are connected with questions of interpretation.
From the sketch I gave of the nature of scientific knowledge, it
Will have become clear what an intensely personal affair it is.
Noﬂling could be further from a merely mechanical process—
thollgh a great deal of sheer routine work is of course involved as
well, Yet ultimately all depends on the personal judgment of the
*Clentist, It is he who has to weigh the evidence for or against his
theolfY; to decide whether an observation may be disregarded for
. ¢ time being, because it does not fit in, or whether it has to be
“cepted, though it destroy the whole elaborate structure that has
¢ building up. Only the experimenter himself can do it; only
 has the ‘feel of the situation. So the position is a complex one.
© scientist is his own judge; he must have all the judicial cool-
cgss» remoteness if you like, which will enable him to make a
‘rect decision. Yet all the time—and here I cannot do better
M borrow Polanyi’s own wordsS: ‘far from being neutral at
€art, he is himself passionately interested in the outcome of the
pioiedure. He must be, for otherwise he will never discm{er a
Oblem at all, and certainly not advance towards its solution.
esggﬁnﬁnues: ‘problems of ‘this kind can b'e resolved by no
sCient'S}}ed rule, and the decision to be taken is a matter for the
am 18t's personal _]udgmentg we oW sce that t}usz Judgment has
- Oral aspect to it. We see higher interests conflicting with lower
erests. ‘That must involve questions of conviction and of faith-
Consecsis t0 an ideal; it makes the scientist’s judgment a matter of
one oi'nce -+ + We recognize th(; note‘struck by‘ conscience in th;
ltirnat Personal responsibility in which the scientist declares his
Thee claims.’
lse o f{st}fllotc of fe}ithfuh}ess to an ideal does' seem truly to merit the
Mong, e word moral’. One has to experience the long labour of
Mg as’,YearS, required to work out an idea, the growing excite-
Ct g o S€EmS o be being confirmed, the sudden crash as a new
'I‘herep.PearS telling against it, and all one’s labour seems wasted.
 sup li real temptation here; not of course to anything so crude
Sometgn Essing the_fact, but to explaining it away. For this can
theories ﬁs be alegitimate thing to do; many of the great scientific
faceg W 1ave been accepted for years in plain defiance o,f certain
tras ,ln lich eventually were seen to fall into place. One’s whole

o g 1 the tradition has to be brought to bear on the fact, to
2ayi, op, it., pp. 24~26.
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get its ‘feel’” right, to judge its significance; only you can do it:
yet on your decision hangs the possible loss of a year’s work, the
possible rapid advancement (if you are a young scientist) to the
position you covet. It is indeed a matter of conscience—a con:
science schooled in the tradition, especially under the person
guidance and inspiration of one of the older scientists (for learning
science very much depends on being apprenticed to a master, 25
in any other art). Ultimately it is 2 matter of individual, person
qualities. Not all men, not even all clever men, make goo
scientists. As Einstein himself has said, ‘most people think it is the
intellect that makes a great scientist. They are wrong; it is the
character.’6

I have tried to bring out three characteristics of the work don¢
by a scientist—the struggle it demands with ‘irreducible 21
stubborn fact’; the sense of personal engagement with that
reality; and the moral purification involved. If a Christian ¢2*
reach sanctity through the labour of his hands, it seems equflll}’
clear that he can reach it through labour such as this. But if ¥
mainly of the scientist who is not a Christian that I am thinking
now. I have said that his work requires of him, or produces I
him, or both, a character which is open to be acted upon by the
Holy Spirit. The scientist is the man of goodwill, such as Newma®
asked for at the end of the Grammar of Assent, ‘imbued with the
religious opinions and sentiments which I have identified Wih
natural religion’, and so a fit subject to receive the truths of fai :
his mind ready to be convinced by the Church if she will bu ‘
speak to him. Yet even where he remains unconverted, SClenusa
may still do much good in the modern world. There is no doubti—
real danges that he may be made use of by unscrupulous P?;he
ticians for their own ends, or be pushed into a false position by i
hero-worship of an ignorant public. To some extent it has alrea CY
happened. But the scientist is usually on the look-out for su e
dangers, and is proof against them. He is not prepared to acqule; re
silently in the abuse of the knowledge he has wrested from natt of
at such cost; and he does not like being mistaken for a PfOthiom
a priest. To discuss this latter point would lead me too faf
my subject, which has been the scientist himself, not Thout
which he has helped to make; but I cannot conclude W1 s
saying something of his attitude to the abuse of science. RSP

6 Quoted Coulson, op. cit., p. 48.
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tble scientists are coming forward more and more (if not yet in the
tgree one would like to see) to condemn the immoral use of
“lentific knowledge. The atomic bomb forms an obviousexample.
4 too little was done, and the matter has now passed beyond
ﬁnYone’s control; yet who is to say what might not have occurred
A proper guidance been given the scientists by those more
eXpert in ethical matters: Oppenheimer? spoke for many others
en he witnessed to a sense of sin at the realization of what he
 helped to make. There are other grave questions coming up
Or decision: to name only two, there is the possibility of con-
*olling, to a much greater degree than hitherto, other men’s
gllnds and wills; and there is the question f)f a forcib‘Ie limitation
o World population. I believe that scientists are going to speak
Ut about the moral aspects of questions such as these, and I
tleve they will be listened to. Obviously those scientists who are
Coan olics, though only a small minority, may be able to play a
sde“derable part by their personal influence in forming the con-
COI;ICCS of their fellow workers: a great opportunity, and a
o espondingly great responsibility. Here again theologians must
;OPefate by explaining clearly the moral principles involved—a
Suc}r1 of collaboration which could well take place at conferences
38 these. [ am sure that in this way much can be done, for as
O:Ve tried to show, the sqil is good, .and only awaits the seed.
Ch urgcilod or ill Fhe 'future lies with science, and I trust that the

) uocid will realize it.
Coulson, op. cit., p. 48.
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HE scientist is first of all a person, set in the framework

Offamily and society. The problems arising from his own

make-up, and from the current social scene with its

Stresses, will often bulk much larger in his life than any-

YA I;ga;i ?ncf?rncd with science. However, there are some aspects of
tead at the [y oF TaE Seit Conference, September 1954.
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