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X so fa r a s concerns the real life of man; the other can be a qualitative\
cha: ngh

T s
" Je

«eov”. The blologlst cannot fail to be impressed by the fact.
that his sgience togday is, roughly and broadly speaking, 1in the
position which Chemistry and Physics occupled a century ago. It
is beginning to reach down from observation to experimental ana-
lysis, and from experimental analysis to grasp of principle.
Furthermore, as the grasp of principles in physilco-chemical
science led speedily to an lmmense new extension both of know-
ledge and of control, so 1t is not to be doubted that like ef~-
fects will spring from like causes in biology. But whereas the
extension of control in physics and chemistry led to a multipli-
cation of the number of things which man could do and experience, .
the extension of control in biology will inter alla mean an alte=
ration of the modegs of man's experience itself. The one, that 1s
to say, remained in essence a quantitative change}(Applied physics
and chemistry bring more grist to the mill ; applied biology will
also be capable of changing the mill itself.

The possibilitiesg of physiologlcal improvement, of the better
combination of exlsting psychical faculties, of the education of
old faculties to new heights, and of the discovery of new facul-
tles altogether = all thig is no utoplan silliness, but is bound
to come about if science continues her current progress.

Take but one example. In the first half of last century, hypno-
tism, or mesmerism as it was then called, was in complete scienti-
flc disrepute. To-day, all the main claims of 1ts founders have
been verified, and many new facts unearthed. Every text-book on the .
subject will tell you that men may be made insensible to pain by
hypnosis alone without any drug, many women even being delivered of
children under its influerce without suffering. Temperature can be
changed, blisters ralsed, and many other process not normally under
the control of the will can similarly be affected. The mind can be

ralsed to an abnormal sensitiveness, in which differences between
Objects that are completely unrecognizable in ordinary waking exis-
tence, such as those between the backs of two cards in a pack, may
be easily distinguished. )

If such possibilities are open to the empiricism of the hypno-
tlst, what may we not await from any truly scientific knowledge of
mind, comparable even in low degree to our knowledge of, say, elec-
tricity ¢ , '

But these in a sense are all detalls, relevant in a way, and yet
only details. There 1s something still more fundamental in the biolo-
glst's attitude. He has to study evolution, and in that study there
1s brought home to him, more vividly than to any one to whom the
facts are not so familiar, that in spite of all appearances to the
contrary there has been, throughout the whole of evolution, and
most markedly in the rise of man from his pre-human forbears, a real
advance, a progress. '

He sees further that the most remarkable single feature in that
progress hag been the evolution of self- consciousness in the de-
velopuent of man. That has made possible not only innumerable single
changes, but a change in the very method of change itself ; for it
substituted the possibility of conscious control of evolution for
the previous mechanism of the blind chances, of variation aided by
the equally blind sifting process of Naturel Selection. g mechanism
in %g%%hogongc&guaness had no Eﬁrt' R

it mankind, now as in ® past, close their eyes to this pog~
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sibility. They seek to put off their responsibility on to the shoul:.
ders of various abstractions which they think can bear their. burden ..
well enough if only they are spelt with'a' capital letter . : - Fate =

dod - Nature - Law - Eternal Justice - and‘such like. Men are educa- .
ted to be sgelf-reliant and erterprising in the details of life, but
dependent, unreflective, lalssez-falire about life itself. The l1ldea
‘that the. basis of living could be really and radlcally altered 1s
outside most people's orbit ; and if it 1s forced upon thelr notice,

- they as often as not find it in some way lmmoral. : - .

Closely connected with this, in a sense 1ts corollary, we have
the fact that ninety-nine people out of a hundred are concerned with
getting 'a living rather than with living, and that 1f for any reason
they are liberated from-this necessity, they generally have not the
remotest idea how to employ their time with elther pleasure or pro-
fit to themselves or to others. ' B L

There are two ways of living : a man may be casual and simply ex-
ist, or constructive and deliberately try to do something with his
life. The constructive idea implies constructiveness not only about
one's own life, but about that of society, and thé future possibill-
ties of hunmanity. : . ' o

In pre-human evolution, the blind chances of varlatlion and the
blind sifting of natural selection have directed the course of evo-
lution and of progress. It 1s on survival and the production of
offspring- that the processg has hinged ; the machinery 1s in reality
blind, but these emerge as its apparent ends or purposes. The reall-
zation of ever higher potentiallities of living substance has happened,
but only as a ‘secondary result and slow by=-product.of the maln process

In human-evolution up till the present, the apparent ends and aims
have for the most part and in the bulk of men remained the same ; it
is only the methods of pursuing them that have changed. True or cons-
clous purpose comes in and aids the unconscious blological forces al-~
ready at work. '

However, to most men at some time, and to some men at most times,
these purely blological ends . .and purposes of life become altogether
inadequate. They percelve the door opened to a thousand possibllities
higher than this, all demanding to be satisfied, The realization of
what for want of a better term we can call spitirual values becomes
the true end of life, superposed on and dominating the previous blo-
logical values. :

¥hen clvilizations and societies are organized so that thelr prime
purpose is the pursuilt of spiritual values, then life will have passec
another critical point in its evolution ; as always, what has gone
before 1s necessary as foundatlon for what is coming, and the blologi-
cal conditions must be fulfilled before the new and higher edifice
can be built ; but, as when the mammals superseded the reptiles, so
- this change of aim will mean the rise of a new type to be the domi-

nant and highegt form of life. ‘

This can only come about go far as man consclously attempts to
make 1t come about. Hls evolution up to the present can be summed up |
in one sentence - that, through his coming to possess reason, life in
his person has become self-consclous, and evolution is handed over
to him as trustee and director. " Nature " wlll no longer do the work !
unalded. Nature - if by that we mean blind and non-conscious forcegs =-
has, marvellously, produced man and consclousness ; they must carry
on the task to new results which she alone can never reach.

Mr. Trotter, in his delightful book on the Herd-instinect, draws
a distinction between the stable-minded or resistive and the unstable-
minded or adaptive, and points out how the destinies of soclety have
usually been entrusted to the former - whence spring our persecutions
of prophets and our neglect of innovating genius. This wifl continue
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so long ag: the accepted belief of the majority ‘18% thaf there exia&
a Providence who has assignednevery one his proper,place L or evenyg 4 ¢ <,
(oddest whim {) ordained.the .present type of . soclety ;- s0. lonacaa mdugmy
they rely more on authority ‘then: experience % 100K to’ the‘pastwmoreé, et g
- than to the future, to revelation.instead of reason, to an arbitrany %4
Governor-instead of to a discoverable order. - T ﬁﬂ e
The general conceptions of the -universe which a. man or a oiviliza-.f‘@;
tion entertains come in large part to determine his or its:actionsi . .. '*
There are only two general and embracing conceptions of, the sort e e
(though any number which are not, 6eneral ~and fall because they .1: :
leave out whole tracts of reality) in the' fewest possible. wordsj = - .
one 1ls scientific, the other unscientific ; one tries to use to its o
fullest extent the intellect with which we have been evolved ‘the
other does .not. The thread running through most of these essays ie L
the attempt to discover and apply in ‘certain fieélds as much as poe-'”~'“
sible of this scientific conception to several different fields of ’

ﬂ

'\

reality. : Cr
Of these essays,. " Progress L hdo already appeared in the Hibbert. .
Journal " Biology and Soclology " in the lonist,. " 'Ils n'ont que . -

I'ame " and Philosophic ants " in the Cornhill Magazina, " Ratio-‘j‘
nalism and the Idea of God " in the ‘Ratlonalist Press-Annual, and '
" Religion and Science " in science and Civilization, this year's:.-
representative of the annual " Unity " series edited by Mr. F. S.;=- -
jarvin, published by the Oxford University Press. They have all, .
however, been considerably revised and enlarged before. appearins in .
the present volume. I have to thank the proprietors and publishers S
for kindly permitting me to reprint these. R . SRR

Oxford April 1923, e o f:‘; S = fdﬂhdi if}{;l;*ﬁ*'

First published September 1923
Published 1n Pellcan books I939

Preface of " Essays of a Biologist " by Julian Huxley published by
Penguin Books p. 7 to 12 . o o o
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ON THE REVOLUTIONS OF THE CELESTIAL SPHERES.

(IA) TO THE READER CONCERNING THE HYPOTHESES OF THIS WORK,

I have no doubt that since the new hypotheses brought
forward in this work, which sets the earth ip motion end puts the sun
as unmoved in the middle of the universe, heve aiready received a great
desl of publicity, certain of the intelligentsia have becoﬁe highly in-
dignant end think it wrong to cause any distfﬁrhance among liberal dis-
ciplines which have h;d.the right set up now for a long time., If how=
ever they wished to weigh the matter thoroughly, the éuthor of this work
hes dme nothing for which he merits censure. For it is the job of the
astronomer to use the cerefull observetion of en artist in gathering to-
gether the history of the celestial movements; end then, -~ since he |
cennot reach the true causes by any liﬂe of reasoning --, to think up
or construct whatever causes or hypotheses he pleaseé for these move-
ments, provided thet by taking them as postulates he cm corresfly
celculete from the principles of geometry the past and future move-
ments of the heavens. This artist is especielly outstending in both
of these respects: For it is not necessary that the hypotheses should
be true -- not even that they should be like th; truth -~ but it is
enough if they leed the way to a calculus which agrees with the observations, --
wnless by any chance there is some on so ignorant of geometry and optics
as to nold the epicycle o Venus as like the truth and to believe it to
be the ceuse why Venus for more then 40° (of her abital oircle) sometimes
precedes and sometimes follows the sun. For who does not see that it
necessarily follows from this supposition that the diameter of the ster in
its perigee should appear m&re then four times larger then in its apogge,/
and the body of the star should appear over 16 times larger: neverthe-

less all the oxperience of the ages is opposed to that. There are also

-------
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other things in this discipline which are just as absurd, but it is not
necessary to emamine them right now., For it is sufficiently clear that
this ert is absolutely end profoundly ignorent of the céuses of apparent
irreguler movements, And if it constructs and‘ﬁhinks up CEusSes, =«
snd it hés certeinly thought up a gﬁod many -- nevertheless it does not
think‘them up in order tq persuade any one of their truth but only in
order to institute a caloﬁlus correctly. Bubt since various hypotheses
- are in the meantime availeble for one and the same movement, as eccentri-
city or epicycle in the case of the movement of the sum, the astronomer
much pfefers to teke the one which is theeasiest to grasp. Perhaps
the philosopher dwands likeness of the truth (2A) instead; but neither
of them will grasp enything in the way of certainty or hand it on, unless
it has been divinely revesled to him, Therefére let us permit these new
hypothesés to meke a pubiic a ppeerance among old ones which are themselves
no more like the truth; and let us do so especially since they bring with
them a vest strorehouse of learned observations, and as far es hypotheses
go, let no one expect enything in the way of certainty from astronomy,
since astronomy can offer us nothing certain; for if anyone were to teke
as true that which was constructed for another usé, he would depart from
fhis discipline more stultified than when he ceme to it., Farewell.

(This foreword, at first ascribed to Copernicus, is known to have been

vritten by Andrew Osiander, a Lutheran theologian and friend of Copernicus.,)




Notula in Jae Partis Q.I, a.ix, ad 1.

Ad hanc responsionem declarandum notetur quod poetica est in genere
artium imitandi, cujus aliae sunt species pictura, musica, sculptura, etcs
Totius autem generis definitio est " ars delectabiliter imitandi ". Diffe-
rentia autem poetica est sermo, musicae sonus rythmicus, etc.

Declarentur hujus definitionis termini:
Ars! recta ratio factibilium.

Imitandi: quid sit videndum est apud D. Thomam, Ia, q. 35, a. 13 item

I Sent., d. 28, q. 2, a. 1,- In his notandum quod tria sunt de ratione ima-
ginis:

- similitudo

- in specie rei vel in aliquo signo speciei

- origo -
Unde " ad hoc quod vere aliquid sit imago, requiritur quod ex alio procedat
simile ei in specie, vel saltem in signo smecieil. " Origo igitur et proces-—
sio expressiva originalis est illud in quo ratio imaginis completur.

Et in loco Sent. distinguit D. Thomas triplicem gradum imitationis, quatenus
unumquodque quantum attingit ad rationem imaginis, tantum attingit ad ratio-
nem indifferentiae: secundum enim quod differt non est imago:

(1) Primus est in quo invenitur aliquid simile qualitati alterius, quae de-
signat et exprimat naturam alterius, quamvis illa natura in ea non in-
veniatur: sicut lapis dicitur esse imago hominis in quantum habet simi-~
lem figuram, cui non subsistit natura illa cujus est imago. ( Bt sic
imago Dei est in creatura, sicut imago regis in denario ). Bt sic est
imperfectus modus imaginis.

(2) Sed perfectior ratio invenitur quanco illi gualitati quae designat na-
turam similem subest eadem natura in specis, sicut est imago hominis
patris in filio- suo* quia habet similitudinem in figura, et in natura
quam figura significat.

(3) Sed perfectissima ratio imaginis est quando eamdem numero formam et
naturam invenimus in imitante cum eo quem imitatur; et sic est Filius
verfectissima imago patris: quia omnia attriduta divina quae sunt per
nodum qualitatis significata, simul cum insa natura sunt in Filio, non
solum secundum speciem, sed secundum unitatem in numero.

Delectabiliter: Quod quaedam sint imitationes naturaliter homini de-
lectabiles, ab Aristotele sic ostenditur: Postica, c. 4, 1448 b 4-19: "La
poésie semble bien devoir en général .son origine & deux causes,et deux cau~
ses naturelles. Imiter est naturel aux hommes et se manifeste dds leur en-~
fance (1'homme diffdre des autres animnux en ce qu'il est trds apte & 1llimi-
tation et c'est au moyen de celle-ci qu'il acquiert ses premidres connais-
sances) et, en second liew, tous les hommes prennent nlaisir aux imitations.
— Un indice est ce qui se passe dans la réalité: des 8tres dont llorigi-
nal fait peine & la vue, nous aimons A en contempler 1l'image exécutée avec
la plus grande exactitude; par exemple les formes des animaux les plus vils
et des cadavres.—— Une raison en est encore qu'apprendre est trds agréable
non seulement aux philosophes mais pareillemsnt aussi aux autres hommes;
seulement ceux-ci n'y ont qu'une faible part. On se plalt & la vue des ima-
ges parce qulon apprend en les regardant et on déduit ce que représente




chaque chose, par exemple que cette figure c'est un tel. Si on n's pas vu
auparavant.l'objet représenté, ce n'est plus comme imitation que ltoeuvrs
pourra plaire, mais A raison de l'exdcution, de la couleur ou d'uns autre
cause de ce genre."

Ars ergo delectabiliter imitandi est ars producendi opera seu imagines vel
repraesentationes quorum ipsa considerntio vel inspectio delectabilis este
Delectatio vero ista est propter imitationem seuw repraesentationem, non autem
ut sic propter rem imitatam seu originalem, quia, ut notat Aristoteles, res
etiam vilis potest delectabiliter imitari. Unde homicidium in tragoedia de-
lectabile esse potest, non ut homicidium, hoc enim essot perversum, sed ut
homicidii imitatio. Quanmvis igitur oporteat nos imitationis originale cognos-
cere ut imitatio qua imitatio attingatur, ipsum originale est tamen extra
rationem ejus propter quod delectatur. Nec obstat quod cognitio imitationis
aliquando supponat cognitionem alicujus mali vel turpis originalis. Nam "actio
intellectus perficitur secundum quod res intelligibiles sunt in intellectu

per modunm ipsius intellectus; et ideo intellesctus ex eis non inficitur, sed
magis perficitur. Sed actus voluntatis consistit in motu ad res, ita quod

amor rei amatae animam conglutinat." (Ia IIae, q. 86, a. 1, ad 2) Unde "quan-
vis pulchritudo visibilis ad perfectionem faciat visionis; visibilis tamen
turpitudo sine visionis imperfectione esse potest; species enim rerum in anima,
per quas contraria cognoscuntur, non sunt contrariase. Unde etiam Deus, qui
perfectissimam cognitionem habet, omnia pulchra et turpia videt." (IIIa, Suppl.,
d. 94, a. 1, ad 2)

Delectatio ergo ista est formaliter propter inmitationem quatenus haec tenet
se in linea purae objectivitatis et intelligibilitatis. Bt hoc tria importat:

Primo quod talis imitatio imperfecta erit in ratione imitatio-
nis delectabilis quatenus deficit in pura objectivitate seu quatenus habet de
subjecto ut contraponitur objecto. Bt hoc contingit quando originale non est
imitative expressum, ita ut ipsa imitatio de se non sufficiat sed oportet eam
compleri ex aliquo subjecto, sive originali, sive materia, ut manifestum est
in comoedia imperfecta postas causa vel histrionis. Contingit enim quod re-
praesentatio ab aliquo mediocri histrione effecta delectabilis esse non possit
nisi primo ametur persona histrionis; et de idem de ipse poemate, nisi prius
nmetur ipsun originale wvel ipse poeta. ( Bt ideo opera artis imitandi possunt
moraliter mala esse, quatenus deficiunt in ratione artis imitandi, seu quate-
nus sibimetipsis in linea purae imitationis objectivae non sufficiunt, sed
requirunt ut conditio delectationis amorem ejus quod imitatur, wvel ejus qui
initationem facit, vel materia in qun fit. Bt defectus iste accidit ut in
pluribus. Bt quando de aliquo artis imitandi opere delectamur nobis nescien-
tibus frequentius contingit delectari propter aliquod subjectum, et non prop-
ter objectum absolute. In quo stat totum artis mpericulun.)

. Secundoquod ut intellectus possit in ipsa reprassentatione
morari ut in objecto propter quod delsctatur, oportet quod illud objectum ut
objectun perfectius sit originali, najorem sub hoc respectu intelligibilita-
tenn habens, et quandam universalitatem. (Bt propter hoc dicit Aristoteles
quod poesis magis philosophica est quan historia). Unde si aliquis pictor fa-
ciat alicujus individui picturam quae sit materialis similitudo illusionem
realitatis conforens, tunc non est opus artis delectabiliter imitandi, nec
habet proprie ratiocnem originntionis, sed est potius sicut secundum ovum. Bt
sic nulti mente grossiores Aristotelem intellexerunt.

Tertioquod in quantum imitatio originali intelligibilior est,
et quia imitatio dicit relationem ad id quod imitatur, i.e. ad originale, ipsa
ars Gslectabiliter imitandi habet rationem instrumentalitatis, quatenus origi-
nale secundum imitationem intelligibiliue fit. Unde bonitas operis dijudicatur
ox majori intelligibilitate ejus quod imitatur. Bt ideo dicit D. Thomas Tquod
poctica scientia est de his quae propter defectum veritatis non possunt a ra-
tione capi; unde oportet quod quasi quibusdam similitudinibus ratio seducatur!.




(1 Sent., Prol., e 1, a. 5, ad 3) Et secundum hunc respectum ars delectabi-
liter imitandi habet rationem doctrinae, quateaus de uno in aliud, scil. ex
imitatione ipsum originale elevatur et magis manifestatur. In quo ars ista
similitudinem habet cum intellectu agente. Illud autem ad quod conducit imi-
tatio vel repraesentatio secundum se deficit a claritate repraesentationis.

Notetur differentia universalis scientifici ab isto artium imitandi quasi
universali. Res eninm singulares sunt potius imagines illius. Bt secundum hung
respectum universale artis imitandi seu imitatio medio modo se habet inter
singulare et universale proprium, unde habet rationem medii et ad universale
et ad singulare. Brgo de rebus habers poeticam cognitionem longe distat a
perfectione scientiae sed etiam ab imperfsctione singularis vel ignorantiae.
Sed ista medistas et instrumentalitas quodammodo occultatur quatenus imitatio
rationem seducit. Dicitur autem ratio imitationibus seduci, quia imitatio na-
turaliter homini delectabilis est. Ergo delectatio habet rationem motivi.

Ergo ratio inclinatur ex aliquo rationi cognitivi secundum se extrinseco, scil.
imitationis delectabilitate. Unde sub hoc respectu poetica cognitio non exce-
dit omnino sensibilitatem secundum quam in animalibus quasruntur operationes
propter delsctationem. Sed nec intellectus nec voluntas, quantum de se est,
quaerunt .cognitionem vel bonum propter delectationem, sed propter operationes.
Delectatio enim secundum ge non habet rationem finls, sed concomitantis. "Et
-inde est quod divinus intellectus, qui est institutor naturae, delectationes
APposuit propter operationes.! (Ta IIas, ds 4, 2. 2, ad.2)

Ergo poetica cognitio secundum gse vialis est et imperfecta, quamvis melior
quibusdam aliis. Bt ideo ponit eam Divus Thomas infimam doctrinam ut patet ex

I Post. Anal. lectione prima, ubi postquam locutus sit de scientia demonstra-
tiva, vrius enumerat dialecticam, deinde rhetoricam, et ultimo poeticam: "Quan-
doque vero sola existimatio declinat in aliquam partem contradictionis prop-
ter aliquam repraesentationem, ad modum quo fit homini abominatio alicujus

cibi si repraesentetur ei sub similitudine alicujus abominabilis. Ef ad hoc
ordinatur Poetica; nam poetae est inducere ad aliquod virtuosum per aliquam
decentem reprassentationem. Omnia autem haec ad Rationalen Philosophiam per-
tinent: inducere enim ex uno in aliud rationis est.”

Hoc autem multis displicet propter jucunditnten cognitionis poeticae et ejus
impetum ardoris. Et ideo a nultis ponitur cognitio poetica quasi in acie to-
tius cognitionis. Sed hoc eost per accldens, scil. propter pluriun intellectus
imbeccilitatem, ut cognitio poetica facilior sit nedietatem quamdam habens ink
ter singulare et universale hominibus ut in pluribus magls proportionatam.

Nam pauci sunt qui ad Prima principia ut ad principia scientiae et ad veranm
scientiam attingunt. Bt sic multi non habentes nigi quamdan scientiae apparen-
tiam, non intelligunt verae scientiae excellentiam, quanvis verum sit quod de
multis non possumus nos habere nisi cognitionenm Poeticam, et quod poetae in-
genium excellentiam habent ex hoc quod de istis nos doceat. Itaque verum est
quod inter naturales cognitiones poeticn hominibus ut in pluribits quamdam
nelioritatem habeat. :

His positis dselaratur D. Thomae respondio: "quod poeta utitur metaphoris
propier repraessentationem: repraesentatio enim naturaliter homini delectabi-
lis est. Sed sacra doctrina utitur metaphoris propter necessitatem et utili-
tatem, ut dictum est.®

Bst igitur notandum quod Sacra Scriptura vel theologia non intendunt re-
praesentationes homini secundun se delectabiles, sed res quae excedunt captum
intellectus nostri quae sine metaphoris non possunt significari, vel nminus
convenienter propter rationes in corpore dictas. Poetica utitur metaphoris ad
reprassentationss propter quas delectamur, ut quando leo dicitur aninalium rex,
8X quo sequitur reprassentatio in qua lecdni plus attribuitur quam habeat de




intelligibilitate, et id quod consideratur est imitatio leonis, scil. leo-rex,
non ipse leo nisi materialiter. Unde moramur in eo cui leo comparatur, quate~
nus tamen illud cui est imitatio. Sacra Scriptura vero utitur metaphoris, non
ad repraesentationes delectabiles, sed ad ipsas res, ubt quando Christus dici-
tur leo, significatur fortitudo ejus ex sensibili fortitudine leonis. Sed in
isto exemplo non moramur in eo cuil comparatur, nec in hoc quod ex istis duo-
bus constituitur, sed in fortitudine Christi. Unde dicit D. Thomas: "quod
poetica scientia est de his quae propter defectum veritatis non possunt a
ratione capi; unde oportet gquod quasi quibusdanm similitudinibus ratioc seduca-
tur: theologia autem est de his quae sunt supra rationem; et ideo modus sym-
bolicus utrique communis est, cum neutra rationi proportionetur." I Sent.,
loc. cit.

Ratio ergo utrique propria omnino opposita est. Esset ilgitur ridiculum
dicers Scripturam vel sacram doctrinam poetice procedere. Quatenus enim moe-
tica cognitio per se ad repraesentationes attendit, averteremur adb so quod
intenditur, quod scil. repraesentationem excedit. Et quando habet apparentianm
poeticam, hoc est per accidens, et non ut Scriptura vel theologia.

Haec auten sequuntur ex propria definitione artis imitandi de loquitur
D. Thomas in hoc textu. Sed ad istam interpretationem sequuntur mults incon-
venientia. Primo circa ipsam definitionem generis artium quae hic dicuntur
artes imitandi delectabiliter.

Primu=n inconveniens est quod totum ponitur ad repraesentatio- {
nen et imitationem quasi 1llud propter quod delectatur. Sed istae artes potius
ovponuntur cognitioni in universali mer hoc quod habent de experientia, et de~ i
lectamur de imitatione quatenus nos facit experiri. |

|
|

Secundum inconveniens est in hoc quod imitatio ut objectiva
opvonitur subjecto. Sed contra hoc est una species poeseos, scil. lyrica, in
que loquitur poeta in orima vpersona; et quaedam species picturae, scil. ipsius
pictoris; in quibus ipsa persona artistas seipsam exprimit. Unde dicitur quod
ars est sul expressiva.

Tertium est quod in omnibus artibus est imitatio quaedam,
originale st imago, ut patet in arte fabricandi malleum wvel serram. Prasterea,
ars dicitur imitativa naturae.

Quaritun est quod poetica sit de his quae propter defectum ve-
ritatis non possunt a ratione capi, vel quod imitatio sit meliocr originali.
Wom in comcedia ut tragoediae opponitur, homo repraesentatur pejor quam sit.

Respondetur:

Ad primum quod circa has artes duplex experientia consideraril
potest. Prima circa ipsum opus quatenus hebet de singularitate, ut haec pic-
tura, vel hoc poema. Sed in hac singularitate ut sic non completur opus artis
delectabiliter imitandi quod esset sicut secundum ovum vel numerice tantum
aliud nihil addens in linea intelligibilitatis: sed simul cum ista singulari-
tate stat quaedam universalitas in qua proprie completur imitatio de qua nunc
loquimur. Posset tamen addi quod in operibus artium delectabiliter imitandi
habetur similitudo rei spiritualis quae est universalis sub se continens unum
tantum individuum. Sed haec similitudo ex parte operis possibilis est prop-
ter imperfectionem ejus, secundum illud "werfecta imperfecte, imperfecta per-
fecte"s BSecunda tenet se ex parte ejus quod imitatur, in gquantum multa quae
imitantur prius cogmoscenda sunt experientia, ut patet praesertim in musica
gua imitantur passionum motus. Sed in illo qued experientia sic cognoscitur
non salvatur illud quod arti proprium est, sed in hoc quo experientia ista
intelligibiliter et delsctabiliter imitatur. Unde quod experientia obscure




attingitur, imitatione perfectius exprimitur. Quae imitatio habet rationem
liberantis et purgantis. Delectatio vero de qua nunc loquimur non ast prop-
ter illud quod experientia cognoscitur in quantum hujusmodi, sed propter imi-
tationem, ut patet in initatione doloris vel tristitiae, nisi intelligntur
ipsa delectabilis inspectio vel auditio imitationis.

Ad s ecundumn respondetur quod etiam poesis lyrica simplici-
ter objectiva est. Prima illa persona non est voetas individua persona, sed
Jan est imitatio primas personas, in qua individua persona omnino materiali-
ter se habet. Bt similiter de imagine ipsius pictoris quae non habet rationem
artis delectabiliter imitandi nisi quatenus habet de universalitate. =t quan~—
do ex imagine melius cognoscitur ipsa pictoris individua persona, hoc est per
accidens; et si nil aliud facit cognoscere, vel tantum imperfecte, inepta est.
Ad illud "ars sui expressiva' respondebitur infra.

Ad t er t1iumn respondetur quod in quolibet arte est imitatio
quaedam, sicut et exemplar et exemplatum, unde exemplar aliquando dicitur ori-
ginale et exemplatum imago. Sed differentia artium de guibus nunec loquimur
salvatur in ly delectabiliter, HEst igitur considerandum quod in his artibus
duplex est exemplar seu originale: primum, scil. idea factiva in mente arti-
ficis, omnibus artibus commune est, et Jom exprimit quidditatem rei faciendae;
in arte vero delectabiliter imitandi, attendendum est quod illud exemplar jam
est exemplatum seu imago, ut patet in pictura concepta a pictors ante exacu-
tionem, vel in poemate concepto, sed nundum scripto. Istud vero conceptum vel
inago habet originale magls radicale cujus conceptum vel imago est similitudo
secundum speciem cum originntione, ut leonis, irae, nubium, regis, et omnium
quae sic initari possunts — " Bjus autem quod ars imitatur naturam, ratio
est, quia principium operationis artificialis cognitio est; omnis autem nostra
cognitio est per sensus a rebus sensibilidbus et naturalibus accepta; unde ad
similitudinem rerum naturalium in artificialibus operamur. Ideo autem res na-
turales imitabiles sunt per artem, quia abd aliquo principio intellectivo tota
natura ordinatur ad finem suum, ut sic opus naturaec videatur esse opus intel-
ligentiae, dum per determinata media ad certos fines procedit: quod etianm in
operando ars imitatur." In II Phys., lect. 4, n. 6. Sic autem ars delectabili—
ter imitandi ut sic et in quantum hujusmodi non dicitur imitari, ut patet ex
hoc quod aequaliter potest artificialia imitari. — Xt quando dicitur artem
sul expressivan, hoc etiam multipliciter intelligi potest. Sed a modernis ine
telligitur artem expressivam subjecti artificis ut subjecti. Sed hoc contin-
git vel quia abutitur termino "subjecti® ut dictum est supra de prima psrsona;
vel quia opus deficiens in ratione imitationis delectabilis, nagls significat
aliquam passionem vel cogitationem quac lectori, spectatori vel auditori se-
cundun se placet, ut patet in iis quae dicuntur "audacia". Unde delectatur,
non propier imitationem, sed propter illud quod imitatur, ut spectater amans
viliwn imitationem quia amat vilia.—— Concedendum est tamen guod imitatio
delectabilis importat aliquid subjecti qua subjecti, ut supra insinuvavimus.
Delectabilitas enim est de ratione istius imitationis, non tantum ut concomi-
tans, sicut in beatitudine contingit. Unde qui inhaeret objectis solum in
quantum habent rationem delectabilis, concupiscens cognitionem propter delec~
tationem, inordinate inhaeret. Hoc autem naturaliter contingit in juvenidus
qui nondum quaerunt cognitionem nisi sub specie delectabilis, et propter hoc
connaturalius instruuntur poeticis; contingit etiam in multis propter nimianm
sensibilitatem ut non attingant ad pura intelligibilia, vel propter inordina-
tum appetitum delectationis, ut contingit etiam in iis qul quaerunt cognitionen
dialecticam propter seipsam quatenus sola verisimilitudine nimis contenti.

Sed in his, ut jam dictum est, non exceditur cognitio instrumentalis. Unde
pragnatismus logice procedit quando artium delectabiliter imitandi eminentian
exaltat. Et quantum ad has imitationes attinet, recte loguitur John Dewey de
"enjoyed meanings" seu significationes delectabiles, (Experience and Nature,
1925, c+ IX) et experientism artis summam ponit beatitudinem (Art as Experien-
ce, 1935). Et de periculo artium imitandi videatur omnino divus Plato, Republ.




librig II, III et X. — Quibus ulterius addi potest quod cum in aliquo ope-
re artis delectabiliter imitandi, duo possint considerari, unum ipsa imita-
tio et allud sjus executio,etian duplex est admiratio, una de ipsa imitations,
altera de ingenio artistae. "Quand les meilleurs dl'entre nous entendent Homd-
re ou quelque podts tragique imitant un héros dans l'affliction, qui débite
une longue tirade de gémissements ou qui chante son mal en se frappant la
poitrine, tu sais que nous éprouvons du plaisir, que nous nous laissons aller-
4 le suivre avec sympathie, et que nous admirons sérieusement le talent du
poéte qui nous fait sentir ainsi les émotions les plus vives." (Plato, ope.
cit., X, 605 d) Ingenium autem dupliciter intelligi potest. Vel pro eo

quod habetur a generatione seu naturi, ut in dicto "poeta nascitur"; vel pro
g0 quod est ingenitum, seu quod non est ab aliguo principio, sed ipsum est
quasi vrinum et radix et simplex origo, et propter hoc dicitur aliquis origi-
nalis. Sed bonus poeta haec duo habet. Primum quatenus a natura bene dis-
positus ad concipiendum et exequendum imitationes, quod vartim tenet ab inna-
tn sensibilitate pro objectis sub specie delectabilis (propterea artistae ut
in pluribus maxime concupiscibiles sunt inordinate viventes). Secundum, quia
hujusmodi imitationes debent esse verisimiles simul ac inexpectatae, cujus
exemplum ponit Aristoteles ex tragoedia, Poet., ce. 9: "Puisque 1l'imitation

a pour objet non seulement une action compldte mais encore des faits propres
& exciter la crainte et la pitié, et que ces passions sont émues surtout lors-
que ces faits se produisent contre notre attente, tout en découlant les uns
des autres, car ils auront alors le caractdre du merveilleux plus que s'ils
dtaient dus au hasard et & la fortune (mBme les faits dus & la fortune na-
raissont surtout merveilloux quand ils semblent pour ainsi dire arrivés &
dessein; tel le cas, par exemple, de la statue de Mitys A Argos qui tua
l'homme coupable de la mort de Mitys cn s'abattant sur lui au moment ol il
assistait & une f3te, car de pareils faits ne semblent pas l'effet du hasard)
il s'en suit que les fables composées ainsi sont plus belles." Ista igitur
potentia concipiendi et bene resolvendi admirationem causat. It per hanc
viam transitur ad artistae subjectum, et aliquando ipsa ejus persona fit
guasi totius admirantis vitae exemplar, et hoc est immundum.

Adguartumn respondetur quod in comediis homo reprassentatur
nejor et magis ridiculus quam sit in re. Ex hoc autem non sequitur quod inmi-
tatio ejus non sit melior. Est enim intelligibilior in quantum habet mngis
de ipsa ratione ridiculi quam ipsae res. Quando vero imitatio ab originali
deficit, tunc non est artis delectabiliter imitandi ut sice Bt defoctus iste
coatingere potest ex multiplici causa, cujus exemnlum datur apud antiquos
scriptores et sculptores deorum imitationes facientes. Vel imitatic ista ha-
bet rationem termini ut illud propter quod delectatur, unde originale omnino
materialiter se habet: in quo casu imitatio fit ab arte delectabiliter imitan-~
di ut sic. Bt tunc ipsi dii imitati scu originales, a poeta secundun se im-
perfecti considerantur: unde relate ad hos imitationes ecjus perfactiores sunt,
quod contingere potest propter ignorantiam, et in hoc consistit antiquorum
humanismus, ut homo consideretur quasi deorum liberator et creativus et exem-
plare Vel imitatio ista non habet rationem termini, sed medii quo res secun-
dum se altiores nostro mode capiendi magis proportionantur. Et in hoc ultimo
casu imitatio non est ab arte delectabiliter imitandi ut sic, ut ex infra de
arte religiosa dicendis patebit. De facto tamen non possumus poetas antlquos
ut et qui dicuntur theologizantes omnino vel ad unam partem trahere vel ad
alteram, quia opera eorum sunt permixtio quaedam poeseos et dialecticaea

Secundo multa sequuntur inconvenientin. praesertim circa artem religiosam.

Primnmo quidem manifestun est multa opera sive poetica sive musi-
calia, sculpta vel picta, ab artistis catholicis confecta, pulcherrima ssse.
Ergo delsctabilia. ZErgo ab arte delectabiliter imitandi confecta. Ergo quas
supra e D. Thoma citata et deducta angustiora sunt et corrigenda.




Secundo sequeretur imagines Christi et sanctorum non esse
colendas, "nisi improprie et ahbusive, sed solum corsm imagine colendum exem-
plar, ita ut imago nullatenus sit terminus cultus, sed tantum signum seu con-
ditio qua excitamur ad honorandum prototypum”, quae senteantia communiter reji-
citur 2 theologis, ut videri potest apud Billuart, T. V, dissert. 23, a. 3, v.

Tertio ipsa Sacra Scriptura nos incitat ad laudandum Deum in
canticis, in tymmano, et choro, in chordis et organn, in cymbalis benesonanti-
bus. Sed hujusmodi sunt pulchra opera artis.

Quarto sequeretur quod etiam imagines sanctorum cujus ipsa
insmectio delectabilis non est, imaginibus rudioribus perfectiores essent.

Resnondetur:

Adprimum quod proprium artis delectabiliter imitandi non sal~-
vatur in opere artis pulchro ut sic, sed in imitatione delectabili. Bt ideo
artes delectabiliter imitandi abusive aequiparantur illis quae dicuntur "beaux
arts". Est igitur considerandum quod pulchrum definitur id quod visum placet,
ergo mer complacentiam secundum visionem, non autem per delectationem. Xt
cuamvis huic complacentiae sequatur delectatio, ista non est de intrinseca
ratione pulchri. Unde si pulchritudo definiretur quietudine appetitus vel
delectatione in ipso asnectu ejus quod dicitur pulchrum, definitio communis
esset et logica. Opera ergo de quibus in objectionc possunt a perfectissima
procedere arte et pulcherrima esse, non tamen ab arte delectabiliter imitandi
ut sic. Oportet enim quod opus artis religiosum habeat originale ut princi-
pium et ut finem, unde ratio delectationis principaliter ex originali et se~-
cundario ex imitatione. Bt sic opposito modo se habent ars delectabiliter
imitandi, et ars religiosa. — Est tamen valde notandum quod ars religiosa
secundum se perfectior est in ipsa ratione artis imitatandi quatenus meliora
exprimit ad meliora conducens, a quibus primo et ultimo mensuratur. Sed ipsa
operis ejus perfectio est perfectio participata. Artifex enim reliziosus sub-
jicitur omnino originali et opus ad originale refert. Et opus ejus perfectum
est quatenus in aliud tendens. Quamvis igitur dominium habeat supra forman
operis et materiam, tum materia tum forma materialiter se habent relate ad
illué quod imitatur. Sed in arte quae definitur imitatione dslectabili, ipse
artifex est omnino dominus: et originale, quamvis vrincipium quoddam, materia-
liter se habet ad imitationem; et ipse est prima mensura simpliciter. Humanis-
mus igitur in his rebus nihil est aliud quam extensio istius dominii ad ori-
ginalia secundunm se maliora praesertim dlvina. ("Humanism: in general any
systen of thought or action which assigns a predominant interest to the af-
fairs of men as compared with the supernatural or the abstract. The term is
specially apnlied to that movement of thought which in western Europe in the
15%h century broke through the mediasval traditions of scholastic theology
~nd philosophy, and devoted itself to the rediscovery and direct study of the
ancient clnssics. This movement was essentially a revolt against intellectual,
and especially ecclesinstical authority, and is the parent of all modern deve-
lopments whether intellectual, scientific or social." Encycl. Britann.— Ibid.
de Renascentia: "Humanism, a word which will often recur in the ensuing para-
graphs, denotes a snecific bias which the forces liberated in the Renaissance
took from contact with the ancient world— the varticular form assumed by
human self-esteem at that epoch— the ideal of life and civilization evolved
by the modern nations. It indicates the endeavour of man to reconstitute him-
self as a free being, not as the thrall of theological despotism, and the pe-
culiar assistance he derived in this effort from Greek and Roman literature,
the'litterae humaniores,'letters leaning rather to the side of man than of
~ divinity.

In this article the Renaissance will be considered as implying n compre-
hensive movenent of the Buropean intellect and will toward self-emancipation,




toward reassertion of the natural rights of the reason and the senses, toward
the conquest of this planet as a place of human occupation, and toward the
formation of regulative theories both for states and individuals differing
fron those of mediaeval times.")

Al s ecundumn resvondetur ex codem auctore: "quod idem cultus
debeatur imagini et exemplari, diverso tamen modo; exemplari propter se, imagi-~
ni propter exemplar, id est cultus absolutus exemplari, relativus imngini; ita
ut ex imagine et exemplari integretur unum objectum totale adorationis, exen-
plar principale et primarium, imago secundarium et ratione exemplaris: unde,
juxta hanc sententiam, imagines Dei et Christi, adorantur latria, imago B. Vir-
ginis hyperdulia, imagines sanctorum dulia." (ibid.) Si vero sisteretur in
ipea imagine modo absoluto ut in illo propter quod, tunc non haberet rationem
sanctae imaginis. "Clemens Alexand. damnat ut fures, plctores et sculptores
qui gloriabantur se esse inventores et primos auctores animalium et plantarum
pictarum, quasi Deus occulte non operaretur in omnibus, quod est quaecdam spe-~
cies furti respectu divinae omnipotentiae, subdit enim : 'Qui ergo dixerit se
aliquid excogitasse vel fecisse in eis quae pertinent ad creationem impii et
nefarii incepti, dabit poenas: nam generali et universa Dei providentia, per
ea quae moventur propinquius, per submissionem transmittitur ad singularia
efficax operatio'+"(ibid.)Unde a fortiori artistae sacra imitantes at semetip-
sos originali quo dictum est modo non subjicientes,tamquam fures habendi sunt.

Al tertium respondetur, practer es quae supra dicta sunt,
quod laus non habet rationem imitationis delectabilis nisi in scoenis, non
auten secundum se.. Laus eninm extollit aliquem ut bonum et virtuosum. Et
quanvis forma sit bene proportionata et lucida ut in hymnis contingit, est
tamen locutio in qua illud quod dicitur est totum ad alterum ordinatua. Ergo
non habet terminum intra se, ergo ipsa inspectio vel auditio non est per se
ot propter se delectabilis. Perverse maneret laudator in ipsa sua laude.

(De nusica et organis in ecclesia videatur Billunrt, T. IV, dissert. 5, a. 11).
In laude tamen specialis adest difficultas, quia ex una parte perfectis~
sima locutio creaturae, et ex altera parte multa habet communia cum arte delec-
tabiliter imitandi, ut sunt admiratio, delectatio, et purgatio. ILaus enim
procedit ex admiratione quae consequitur apprehensionenm alicujus excedentis
facultaten quale est sublime (ut Gregorius dicit de angelis quod loquuntur
Deo, cun per hoc quod super semetipsos respiciunt, in motum admirationis sur-
sunt). Delectatio auton quae consequitur admirationem non est delectatio con-
comitanter tantum se habens, cum non sit de viso perfecte, sed propter contem—
plationem quae in affectum terminaturs ILaus dicitur purgativa laudantis qua-
tenus ex laude anima liberatur a pondere excedentis in quantum animam comprimi-
Ultra igitur ea quae dicta sunt remanet summa differentia inter laudem e% imi-
tntionem delectabilem, quia ipsa laus ut opus quoddam non est causa istorum,
sed potius effectus.

Ad gquartumn considerandum est quod imagines istae non onmnes
ordinantur ad eandem formalitatem originalis exprimendum. Illud autem quod
comnune habent est efficacin repraesentationis et expressionis. Unde contin-
zit quod metaphora alicujus ignobilioris efficacius exprimit illud quod inten-
ditur, quan alicujus nobilioris, ut quando Christi fortitudo exprinitur sen-
sibili figura leonis, et melius quoad nos quan sub figura hominis fortissimi
wel Nichaelis coelestis militis, propter rationes in corpore dictas et in ad
tertium hujus art. 9, q. I. Aliter vero contingit quando exprimenda est spe-
ciositas et originalis pulchritudo, ubi efficacia expressionis dijudicatur ex
insa imacinis formositate.

Et si instatur quod opera artis religiosae a perfectione
artis delectabiliter imitandi deficiunt quatenus non sufficit ea ab originali
procedere, secd necesse sit ea ad originale reverti ab eoque compleri; unde
illud quod est defectus in arte delectabiliter imitandi verfectlo esset in ar-
te religiosa; responde t ur quod utriusque perfectio dijudicanda est




ex fine. Finis autem artis delectabfliter imitandi est imitatio delectabilis
qualls supra determinata est; finis autem artis religiosae est efficacius fa-
cere cognoscere originale quatenus in se nerfectius mediante repraesentatione.
Unde, si imitatlio ab arte religiosa effecta non faceret cognoscere originale
tamquam mensuram imitationis simpliciter, et quantum imitatio non esset pro-
totypo tamquam nobiliori et excedenti subordinata, non esset ab arte religlosa
ut sic, sed respectu hujus artis simpliciter imperfecta. Sed idem opus posset
ver accidens magnam habere perfectionem in ratione artis delectabiliter imitan-
di quatenus ad originale quoddam inferius compararetur. Quod in quibusdam
sanctorum imaginibus a pictoridus magni ingenii confectis saepius contingit,
ut si comparetur imago ad originale ab artifice intentum, grandis est abomina-
tio; si vero comparetur communiori, delectabilis per aceidens imitatio. Tt
hoc potest contingere vel ex artificis impotentia in rationec artis religiosae,
ex lgnorantia ejus, vel ex appetitu inordinato.——Quibus tamen addi posset
quod bonum opus artis religiosae perfectionem habet imitationis artis delec-
tabiliter imitandi et adhuc amplius, ut in ea facultas artificis elevetur ad
eminentiam, et in ipso ejus opers sit perfectio imitationis delectabilis, non
formaliter sed eminenter.




(3) Max Planck, WEGE ZUR PHYSIKALISCHEN ERKENNTNIS, Hirzel, Leipzig, 1933.
g

a.,~ Die Einheit des physikalischen Weltbildes.

Entsprechend dem Satze, dasz alle unsere Erfahrungen en
Empfindungen unserer Simme enlmlpfen, ist in allen physilkalischen Defini-
tionen das physiologische Element maszgebend, kurz gesagt: die ganze Physik,
sowohl ihre Definitionen als auch ihre ganze Struktur, trigt urspringlich
in g&“%sem Sinn einen anthropomorphen Charakter.

Wie verschieden hiervon ist das Bild, welches uns das
Lehrgeblude der modernen theoretischen Physilk darbietet! Zunflchst zeigt
das Genze ein viel einheitlicheres Gepr¥ge: die Anzahl der Einzelgebiete
der Physik ist erheblich verringert, dadurch, dasz verwandte Gebiete
miteinander verschmolzen sind: so ist die Akustik ganz in die Mechanik
aufgegangen, der Magnetismus und die Optik genz in die Elektrodynamik; und
diese Vereinfachung zeigt sich begleitet von einem auffallenden Zurllcktreten
des menschlich-~historischen Elements in allen physikalischen Definitionen.
Welcher Physiker denkt heutzutage bei der Elektrizitlt noch an geriebenen
Bernstein, oder beim Magnetismus an den kleinasiatischen Fundort der ersten
natlirlichen Megnete? Und in der physikalischen Alustik, Optik und WHrme-
lehre sind die spezifischen Simmesempfindungen g€¥ﬁa§Zu ausgeschaltet, Die
physikelischen Definitionen des Tons, der Farbe, der Temperatur werden
heute keineswegs mehr der ummittelbaren Wehrnehmung durch die entsprechen-
den Sinne entnommen, sondern Ton und Farbe werden durch die Schwingungszahl
bzw.Wellenllnge definiert,die Temperatur theoretisch durch die dem zweiten
Hauptsatz der WHrmoetheorie entnommene absolute Temperaturskala, in der
kinetischen Gasthoorie durch die lcbendige Kraft der Molekularbewegung,
prektisch durch die Volumenindarung einer thermometrischen Substanz bzw.
durch den Skalenausschlag eines Bolometers oder Thermoeloments; von der
Wirmeempfindung ist aber bei der Temperatur in keinem Fall mehr die Rede.

Genau ebenso ist es mit dem Begriff der Kraft gegangen.
Das Wort "Kraft" bedeutet urspringlich ohne Zweifel menschliche Kraft,
entsprechend dem Umstand, dasz die ersten und Hltesten Maschinen: der He=-
bel, die Rolle, die Schraube, durch Menschen oder Tiere angetrieben wurden,
und dies beweist, dasz der Begriff der Kraft urspringlich dem Hraftsinn
oder Muskelsinn, also einer spezifischen Sinnesempfindung, entnommen wurde.
Aber in der modernen Definition der Kraft erscheint die spezifische Sin-
nesempfindung ebenso eliminiert, wie in derjenigen der Farbe der Farbensinn.

Ja, dieses Zurllckdringen des spezifisch sinnlichen Ele-
ments aus den Definitionen der physikalischen Begriffe geht so weit, dasz
sogar Gebiete der Physik, welche urspringlich durch die Zuordnung zu einer
bestimmten Simmesempfindung als durchaus einheitlich chgrakterisiert wurden,
infolge der Lockerung des zusammenhaltenden Bandes in verschiedene ganz
getrennte Stlicke auseinanderfallen, also gerade entgegen dem allgemeinen
Zuge zur Vercinheitlichung und Verschmelzung., Das beste Beispiel hierflir
zeigt die Lehre von der WHrme. Frilher bildete die WHrme einem bestimmten,
durch die Empfindungen des WHrmesinns charakterisierten, wohl abgegrenzten
einheitlichen Bezirk der Physik. Heute findet men wohl in allen Lehrblichern

der Physik von der WHrme ein ganzes Gebiet, die WHrmestrahlung,
abgespalten und bei der Optik behandelt, Die Bedeutung des Whrmesinns
‘reicht eben nicht mehr hin, um die hetorogenen Stlicke zusammenzuhalten;
vielmehr wird jetzt das eine Stlick der Optik bzw, Elektrodynemik, das
enderec der Mechanik, speziell der kinetischen Theorie der Materie, ange-
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(2) Milliken, 1'ELECTRON, trad. Lepape, Alcan, Paris,

Au cours de cette étude, je n'éviteral pas la discussion
des expériences de mesure, car c'est seulement sur une telle base, comme 1l'a
montré Pythagore, il y a plus de deux mille ans, gue ‘toute étude vraiment scien=
tifique des phénoménes physiques est possible, En effet, pour ce philosophe de
ltentiquité, le but de toute philosophie naturclle était de substituer aux con-
ceptions purement qualitatives des relations quantitatives. Cette opinion s'est
renforcée de celle des esprits clairvoyants tout au long de l'histoire de la
physique jusqu'é nos jours, L'un des plus grands physiciens modernes, Lord Kel=-
vin, a pu écrire:

"Quand vous pouvez mesurer ce dont vous parlez et l'exprimer
en ncmbre, vous en connaissez quelque chose; au contraire, quand vous ne pouvesz
g pas le mesurer ni l'exprimer en nombre, votre connaissance st précaire et peu
v' satisfaisante. Il se peut que ce soit le commencement de la connaissance, mais
c'est & peine si votre pensée a atteint 1'état de science."
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