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demands all we have and all we are, as elements in an-ex-

citing quest, through which time is bound to eternity.
How foolish, then, are those Catholic social thinkers

who are satisfied with the jejune, few truths which right

ethics can learn through natural reason about social rela- .

tionships. This limited wisdom is not our full Catholic heri-
tage. If we are so easily satisfied we shall not successfully

meet the challenge of the modern world. It is very well to

use our natural social ethics for propzdeutic purposes; but
our real emphasis must be elsewhere. It must be always
on the glories of our revealed social thought.

It was never the tradition of the great age of Scholasti-
cism to draw a sharp dividing line between philosophy and
theology. For special purposes, indeed, the great medieval
philosophers were willing to put aside temporarily argu-
ments drawn from revelation and to meet their opponents
on the ground of pure reason. But such procedure was
exceptional. It never brought about a false emphasis. The
great Summa were the joint product of philosophy and the-
ology, the latter predominating.

We ought, as Neo-Scholastics, to revive this attitude.
Let us do away with all false over-emphasis on purely na-
tural reason as a instrument of social thought. Let us set
Catholic sociology before the modern world in its true light
—as a branch of knowledge essentially dependent on Divine
Revelation. Only thus shall we meet the challenge of the
modern world! PAuUL HANLY FURFEY.

Catholic University of America,
Washington, D. C.

THOMISM AND SCIENTIFIC INDETERMINISM.

ENDETERMINISM is one of the most fundamental doc‘“—

trines of Thomism, and the attitude of prominent con-
temporary Thomists toward the idea of indeterminism such
as_upheld by its most profound exponent, Sir Arthur
Eddington, is rather astonishing.

O
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You will allow me to make 2 considerable, and perhaps
discbncerting, detour before arriving at the precise point
under discussion today. ‘

' Metaphysics treats of two fundamentally distinet kinds of
indetermination: that of freedom, and that of contingency.

a. God’s absolute freedom toward finite being is an in-
evitable consequence of his absolute necessity. In other
words: absolute determination is the very source of the
highest form of positive indetermination, which is essen-
tially perfection. ‘

b. Finite being implies a negative indetermination in
that it may be or not be. Essence and existence remain
distinct. The existing essence is not its existential deter-
mination, it never has its existence of its own right.! This
form of indetermination is essentially imperfection.

Nevertheless, all finite beings participate of the first
kind of _indetermination, either in their freedom or in their
spontaneity, according to the degree of their essential de-
termination. The essential determination of the superior
angels, for instance, is a principle of higher intellect, and
therefore of greater freedom. Although the essence of all
angels is simple, there are degrees of simplicity. Accord-
ingly, the intellection of the inferior angels is more and
more complex, and their freedom decreases in proportion.?

In other words, there exists a constant relation between
the degree of essential determination and the degree of
Positive indetermination. ‘ . .

When we look down upon the angelic hierarchy which
is essentially heterogeneous, in the direction of its degrada-
tion, we observe a tendency toward an ever increasing com-

1. .. ipsa natura vel quidditas angeli est possibilis respectu esse

4uod a Deo habet. Comm. in IT Sent., dist. 3, q. 1, a. 3. All latin quo-
tations are from S. Thomas, unless otherwise indicated.
2 Libertas a necessaria coactione nobilius invenitur in Deo quam

in angelo, et in uno angelo quam in alio, et in angelo quam in homine.
1bid,, dist. 25, q. 1, a. 4.
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plexity, a tendency toward homogeneity. Inferior angels
become more and more alike. If we go beyond the last scale
of purely spiritual creatures, if we want to realize two be-
ings participating in the same species, or any plurality of
beings having in common 2 physical genus, we must kave

recourse to a principle of pure ig@egermiﬁa_tjg_, _prime mat-
ter, which renders possible this_individuation. The very
essence of such beings must be composite. In cosmic beings
there is&@ezzly_indetermination_.Qf, the essence relative to

.its existence: there is_a negative indetermination within

the very essence. An indetermination which must be pure
potency, since with the form it must constitute an unum

This last - step brings us into a world of space and time,
and introduceﬁsgt_ge_w«}@i of contingency: that which we
treat of in Philosophy of Nature.

Thimsworldjs_one_Qf_spac_@,_si,mqmaie_rial beings imply
homogeneity, either accidental or substantial a_common
physical genus being the cause of homogeneous opposition.
Homogeneous exteriority is the _philosophical definition of
Space.’

Such a universe is one of time, since complex essence
entails complex existence which can only be realized suc-
cessively. It must also be continuous, since it is that of the
same being. Duratio successiva et_continug is the philo-

sophieal definition of time. Th‘e_‘principleA of_indetermina-

tion in cosmic essence is the root of time i_cosmic essence

must pursue its existence, and lose time in so doing. If it

% Space as we know it intuitively is constituted not only by the
hemogeneous opposition of individuals, but by homogeneous parts of
a single individual. Nevertheless, the former case would be sufficient.
The separate substances of human beings are homogeneously exterior
to oneanother although in themselves they are not quantitative. We
may thus conceive 2 hyper-space without time, profoundly distinct,
and just as unimaginable as the heterogenecous exteriority constituted
by substance ang accidents, will and intellect, Gabriel and Raphael,

o

.

)

N

The American Catholic Philosophical Association 61

were determinate as that of the angels, it would have no
substantial history, and its duration would constitute an
zvum; there would be no time proper, and history would
be merely of the accidental order as that brought about by
thought and will in spiritual beings.t

The pursuit of an indefinitely remote existence eannot
constitute an end ; in_itself. In pursuine existence, cosmic
_beings are really 7_striving after greater quidditative deter-
mination, which must culminate in a beine whose essential
form is above time broper—man: the principal subject or
subjectum attridutionis, of Philosophy of Nature.5 In fact,
humanity as a whole, considered in its future definite state,
is the ultimate term of this present rushing on of time.s

The various species of material forms are not deter-
minate as angelic species. (I insist upon speaking of an-
gelic universes, because ever sin_ce we have taken these be-
ings less seriously—i. e., since Suarez—we attribute to na-
tural beings such properties as are specific of purely spir-
itual creatures. Qur Philosophy of Nature reeks with péchés
d'angélisme, it is often no more than bad angelology.)
N atural_fogmgi)e_cguse_j;hgy‘are not in themselves sufficient-
ly_determinate, require prime matter as co-principle and
subject. A form which is not capable of subsistence is,
strictly speaking, not an essence.? Such a form can only
constitute an essence together with and as the act of mat-
ter. Hence, such an essence cannot be considered as pure-

4 Cf. John of S, Thomas, Cu-rsus\Philosopk'icus; edit. Reiser, vol.
II, p. 369 et sq.; Cursus Theologicus, edit, Desclée, vol. 1II, p. 97.

5 Anima mensuratur tempore secundum ecsse quo unitur corpori;
quamvis prout consideratur ut substantia quedam spiritualis, men-
suretur a=ve. Q. de Potentia, q. III, a. 10, ad 8.

81bid., q. V, a. 5—Time will then proceed from an unmovable
term, and as such may go on indefinitely.

"Anima sensibilis cum non sit res subsistens, non est quidditas,
sicut nec aliz formee materiales, sed est pars quidditatis, et esse
Suum est in eoncretione ad materiam; unde nihil aliud est animam’
sensibilem produci, quam materiam de potentia in actum transmutari.
Ibid., p. 11, a. 11, ad 11. .
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lv_determinate even in the order of essence, for its matter

remains in potency to other forms. And this potency is in
itself indeterminate, and to that extent, unintelligible.
Because of the pure potentiality of matter—the matrix
from which all material forms are extracted—we must-ad-
mit between two given forms the possibility of _an_infini-
tude of intermediary forms, so that the existing specific

varieties must be considered as actual and determinate seg-

minations of the integers. The counting of segments may
become an absolute operation once they are established.
This doctrine must be upheld if we wish to avoid that of
latitatio formarum which destroys the very notion of prime
matter.

However, because prime matter is ultimately a tran-

scendental relation to the human form, prime matter would

be contradictory if it were not essentially 7_ordinated to a

spiritual form; and because man is essentially corporeal,
vegetative, sensitive, and rational: and since these various
degrees admit of no intermediary terms: the inoreanic, the

plant, the brute, and man must be considered as limit-spe-
cles: they are determined a priori.

But the various manners in which these limit-species
may be participated in ecannot be defined in philosophy for
an objective reason. There can be no specific philosophical
definition of a cabbage or a cow. They are plant and ani-
mal. But these are essences which may be variously par-
ticipated in. The natural species constitute a hierarchy,
but it is not a priori determinate as that of angelic species.

I will return to the analogy of the continuum. A con-
tinuum is indefinitely divisible. But that a continuum 2s
divisible is divided is false, even though the indefinite pos-
sibility of actual divisions is definitely true. But this pos-
sibility does not imply actual determinations. It would be
false to say that a continuum =z, as continuum, implies:a

O
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certain number of determinations. Once the determina-
tions are given, then they are true. If we said they were
true before they were given, then we would . destroy the
very essence of a continuum. And it is important to note
that this touches the quiddity of the continuum.

If we said that in prime matter all possible forms are
already quidditativelv predetermined, then pure potentiality
itself would be of the quidditative order: prime matter
would not only become in itself intelligible and have a dis-
tinet idea in God, but from the fact that the potency of
prime matter is reality, all possible natural beings would
simultaneously and eviternally exist.s

This does not mean, of course, that God does not know
in his scientia simplicis intelligentiz all the possible forms,
even though all these possible forms are existentially in-
compossible; in like manner God has a definite idea of all
the possible points on a line, even though it would be contra-

_dictory that all these possible and known points be actuated.
The main issue is, however, that this possibility and knowl-
edge do not render a continuum discontinuous, nor does
his knowledge of all possible forms render them absolute.

Obviously, this doctrine may help to explain philosophi-
cally the biological theory of evolution by mutations.

Angelic forms are entirely determined “ad unum.” Na-
tural forms cannot be such because of their co-principle
which implies pure potentiality .and, therefore, cannot ad-

mit of complete actuation. In composite’ essence there -

remains a margin of indetermination. This margin is not
only the root of their corruptibility: it is also the cause of

8. .. quod aliqua forma non subito imprimatur subjecto, contingit

ex hoc quod subjectum non est dispositum, et agens indiget tempore
ad hoe quod subjectum disponat. Et ideo videmus statim eum ma-
teria est disposita per alterationem przcedentem, forma substantialis
acquiritur materiz. . . . Quod enim agens naturale non subito possit
disponere materiam, contingit ex hoc quod est aliqua proportio ejus
quod in materia resistit, ad virtutem agentis. Ja Ilx, p. 103, a. 7.

2

s L




O

64 Proceedings of the Twelfth Annual Meeting

-' indeterminacy in cosmic causation. For an effect is pre-
determined in its cause according to the manner in which

. - . o determina.
the cause ifself is determined. The margin of indetermina ‘

tion exceeding the form is the cause of contingency in
nature. ) .
o It is important to note that this contingency is ultimate-
Iy linked with time, and fundamentally speaking, they have
tyhe same cause: prime matter. For contingency in nature
does not consist in the present as present, but in the rela-
tion of the present to the future.?

There is, however, a decreasing hierarchy of contin-
gency in nature, for the margin of indetermination of a nat-
ural agent is in proportion to the perfection of the form.
Thus certain causes may attain their intended effect sicut
semper, others uf in pluribus, others again ut in pouciori-
bus t’ahtzmz., “secundum quod forma est magis vel minus.
determinata ad unum.” Certain causes may even be en-
tirely indifferent.10

Now, an effect, in so far as it is not rigorously prede-
termined in its_cause, is not determinately true in that
cause, nor is it knowable as a determinately future phe-
nomenon. Therefore, there can be no science proper of such
phenoména, if by science we mean cognitio certa per cousas.i*

9 Neque enim contingentia rei consis;tit nisi in ordim? ad ft}turum,
quia guod jam est presens vel przeterltum,‘ extra .contu}gentxam est
in e0 in quo jam est; solum autem est contingens in eo in quo .deest_.
et quod futurum restat. Sic ergo contingens fundat de se futurltmne.m
con-tingentem et impedibilem, ergo indeterminatam; et ita quandiu
est in statu futuritionis, est in statu indeterminationis. John of S.
Thomas, Curs. Theol., vol. II, p. 412, )

1% Comm. in I Periherm., lect. 13 and 14; 9n Il Physic., lect. 10; in
VI Metaph., ete.

Y. .. in istis causis effectus futuri non habent certitudinem abso-
Intam. sed quamdam, inquantum sunt magis determinate causa a:d
unum quam.ad aliud; et ideo per istas causas potest accipi scientia
conjecturalis de futuris, quz tanto magis erit certa, quanto causz
sunt magis determinatz ad unum; sicut est cognitio medici de sani-
tate ez morte futura, et judicium astrologi de ventis et pluviis futuris.
In I Sent,, dist, 38, p. 1,2 5.

. *
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The important point in this doctrine of S, Thomas is
that, apart from the subjective margin of indetermination

due to our ignorance of present conditions, it affirms objec-

tive contingency in nature. A contingency which must be
distinguished from that introduced by a free agent, and
which Aristotle and S. Thomas call “luck” (fortuna). Most
contemporary authors fail to make this distinetion. If
we take the extreme cage of natural contingency, casus
or chance in the antonomastic sense, then “chance” and
“luck” have profoundly different causes: the former is
from nature, the latter from freedom.12

Hence, we must never oppose necessity and freedom.
There may be an indefinite series of Intermediary terms.
These are impossible to grasp in the measure that they im-
ply essentially obscure indetermination.

The margin of indetermination exceeding the form of
natural causes is the ultimate and objective foundation of
the distinetion between experimental science and the disci-

plines. Philosophy, being cognitio certaq per causas can

only reach what is essential to nature, such as the hyle-

morphic composition of its substances, the necessity of con-

tingency, the necessity of evolution, the necessity of this
process culminating in humanity, ete. Experimental sci-
ence, in so far as it _goes bevond mere truisms, can only
treat of probabilities. But these probabilities may take in-
Q‘.@{iibl,e proportions; they may be_what we call practical

12, .. omne quod est a fortuna est a casu, sed non ‘convertitur.—
Casus non solum est in hominibus, qui voluntarie agunt, sed etiam in
aliis animalibus, et etiam in rebus inanimatis.—Ostendit (Philoso-
phus) in quibus maxime casus differet a fortuna. Et dieit quod max-
ime differt in illis quzce fiunt a natura; quia ibi habet locum casus,
sed non fortuna. Cum enim aliquid fit extra naturam in operationi-
bus nature, puta cum naseitur sextus digitus, tune non dicimus quod
fiat a fortuna, sed magis ab eo quod est per se frustra, idest a casu.
Et sic possumus accipere aliarh differentiam inter casum et fortunam,
quod eorum quw sunt a casu, causa est intrinseca, sicut eorum quz
sunt a natura; eorum vero qua sunt a fortuna, causa est extrinseeca,
sicut eorum que sunt a proposito. In II Physic., lect. 10.

Q
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certainty; they go so far as to make most people believe
they are absolute. But they are never reducible to the prin-
ciple of contradiction as must be all principles of the disci-

plines. An experimental theory may be logically co'r{erent,
but because is it physico-mathematical the main point re-
mains whether it is really true. i
The preceding arguments are constructed from a purely
ontological viewpoint. Scientific methodology will lead us
to the same conclusion. And the former may be consid-
ered as a sapiential explanation of the latter.
Experimental science, which can never attain its formal
object but through an artistic operation'®*—for the scien-
tist performs experiments—can never reach but a universal
concept based on measurement and on the repetition of ex-
periments. The following text from Eddington is typical
of this idea: “The physical quantity so discovered is
primarily the result of the operations and calculations; it
1s, so to speak, a manufactured article—manufactured by
our operations.”* Incomplete induction, which is that of
the experimental sciences, can never furnish anything but
a universal based on fabrication by which it must be de-
fined. It can never attain to the necessity of a universal
proper, immediate object of science strictly taken as “cog-
nitio certa per causas.” Not that this universal is essen-
tially a work of art, but it is only reached by means of an
artistic operation which is essential to the definition of
known experimental properties. The definition must take
-aceount of the operation, precisely because we must avoid
subjectivism. If we abstract from the operation, we can
no longer know what we are talking about.!s
13 “Art” is here taken in the strictly Scholastic sense of recia ratio
Factibilium,
14 The mathematical theory of relativity, Introd.
15 The formal object of experimental science is not mobile being as

measurable, but as measured. This is how we undersand Eddington’s
“pointer readings.” Paradoxically, as Einstein, he thereby escapes

®
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In other words, experimental science can never attain
to the first degree of abstraction. But just as nature itself
tends toward an ever increasing determination, experi-
mental science tends toward the first degree of abstraction.!s

Determinists are therefore right when they claim that
if experimental science can reveal no absolute laws, then
experimental science is not an absolute science. No scien-

" tist today claims to formulate experimentally a determin-

istic law.1” And by laws we here mean laws of governance,
as distinet from laws of identity and of atomicity, which
are merely truisms and do not in themselves concern the
relation of past or present to future. (We may find an
analogy between the identical laws which form the subject-
matter of relativity theory, and the absolute laws of celes-
tial bodies in Greek and Medieval astronomy.)8

that subjectivism which he is accused of by his opponents. “But the
physicist is not generally content to believe that the quantity he ar-
rives at is something whose nature is inseparable from the kind of
operations which led to it; he has an idea that if he could become a
god contemplating the external world, he would see his manufactured
physical quantity forming a distinet feature of the picture.” loc. cit.

16 This is, perhaps, what John of S. Thomas means in the following
text: Experimentalis cognitio non dicit abstractionem intelligibilem,
qua cognoseitur res per suam quidditatem, presertim quia apud nos
experientia semper dependet ab aliquibus sensibilibus. Et sic est
diversa abstractio a scientia, qua procedit a priori, quantum est ex se.
Curs. Phil., vol. I, p. 828.

17 Cf. Eddington, New Pathways in Science, p. 295 et sq.

18 “In the present stage of science the laws of physies appear to be
divisible into three classes—the identieal, the statistical and the tran-
scendental. The ‘identical laws’ include the great field-laws which
are commonly quoted as typical instances of natural law—the law of
gravitation, the law of conservation of mass and energy, the laws of
electric and magnetic force and the conservation of electric charge.
These are seen to be identities, when we refer to the cycle so as to
understand the constitutivn of the entities obeying them; and unless
we have misunderstood this constitution, violation of these laws is in-
conceivable. They do-not in any way limit the actual basal structure
of the world, and are not laws of governance.” Eddington, quoted
by Bertrand Russell in Encyclodedia Britannica, art. Relativity:
philosophical consequences.
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The main reason why Planck holds to determinism in
physics is because, so long as any choice remains, deter-
minism will always be preferable to indeterminism, for the
simple reason that a definite answer to a question is always
preferable to an indefinite one: “weil eifie bestimmte Ant-
wort auf eine Frage immer wertvoller ist, als eine unbe-
stiminte.”’®  And I am sure all indeterminists will agree
with him wherever such an answer is possible. But there
are many reasons why nature should nof agree with our
preferences. Writings in defense of determinism are al-
ways astonishingly clear. But so is Molinism, and that is
undoubtedly the trouble with it.20 ‘

In practice, it is of course difficult to know just where
subjective indeterminism, due to errors of observation and
general ignorance, begins, and where it ends. The aim of
experimental science is to reduce so far as possible this sub-
jective margin. That is why it is silly to say that the inde-
terminist surrenders to ignorance. Rather, the determin-
ists lay claim to knowledge of more than is true.

From the viewpoint of scientific methodology, the im-
portant issue is that even if there were determinism in na-
ture. the scientist could never define it experimentally. Such

a definition could only be based on an incompossible infinite
multitude of experiments.

Let us imagine an intelligence contemplating a finite
spatio-temporal universe from beginning to end. This is

19 Max Planck, Wege zur physikalischen Erkenntnis, Leipzig, 1933,
p. 201,

20 It should be understood that in this paper I am merely treating
oi the general idea of indeterminism. The application of this idea to
the metrical aspect and behaviour of cosmic reality and to the specific
problems of modern science requires a very fundamental transcrip-
ticn which I have attempted elsewhere. Cf. Het probleem der phy-
sische wetten, in the Dutch periodical Kultwirleven (Antwerp), July
1934; also a paper on Le probléme de Pindéterminisme, presented at
the 1935 session of the Académie Canadienne Saint-Thomas d’ Aguin.
publ. Quebee, 1937).
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an ideal case for complete observation. Finally, when “la
farce est jouée,” our super-physicist establishes that all
phenomena have taken 'place with perfect regularity and
have inserted themselves in the differential equation sug-
gested at the very outset. Could he therefrom deduct that
this universe was governed by deterministic laws of gover-

.nance? He probably would if he had no imagination. But

if he is really trying to explain what has happened, and not
just talk natural history, then he shall show, by imagining
a large number of other possibilities, that the present de-
velopment was merely a highly probable one, and that it
has in fact occurred. If he desired to prove that this was
the only possible case, then he would have recourse to phi-
losophy. But there he would learn about objective margins
of indetermination.

Causality in philosophy and causality in physics are of d

a profoundly different nature, as has been sufficiently shown
by Prof. Renoirte.2? Physical causality merely expresses
the metrical coherence of phenomena. It is more, I should
say, of the nature of formal causality. _

But the main p‘dint‘u.ﬁdei' discussion is whether, even
if we take causality in the philosophical sense of the term, -
there can be effects without causes. Stoics and Aris-
totelians are divided on this problem. The former held
that all phenomena must have a definite cause. And given
the cause, the effect follows of necessity. If an isolated
cause is not sufficient to explain an effect, then we must
have recourse to other causes which, taken together, become
one sufficient cause, in which all future phenomena are pre-
determined. In A'ristotle’_s*opinion, not all what happenss.ﬁ:'
has a cause. What is by accident has no cause. And even °
a_sufficient_calise may _be impeded in the production of its

2l La théorie physique, Rev. Néo-Scolastique, 1933, p. 349 et sq.;
ibid. Physique et Philosophie, 1936, p. 51 et sq.
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effect.?? The cause of a chance phenomenon is not a real
cause because it is infinite and indeterminate: causa per
accidens est infinita et ~z'-ndetermina.ta..?_3

Certain prominent contemporary Thomists have not
only failed to distinguish chance from luck, they have added
that unpredictability is not essential to chance. But this is
Hécause they have confounded chance as a cause with the
phenomenon resulting from this cause.? Obviously, if we
consider two causal lines when they have already assumed
a direction, we can predict their accidental intersection.
But this prediction assumes a determination which already
takes us beyond the field of contingency, whereas the true
cause of chance is anterior to this determination.?s

22 Stoied, posuerunt fatum in quadam serie, seu connexione causar-
um, supponentes quod omne qued in hoc mundo aceidit habet causam;
causa autem posita, necesse est effectum poni. Et si una causa per
se non sufficit, multz causz ad hoe concurrentes accipiunt rationem
unius causz sufficientis; et ita concludebant quod omnia ex necessi-
tate eveniunt. . . . Sed hanc rationem solvit Aristoteles. . . . Dicit
enim quod non omne quod fit habet causam, sed solum illud quod est
per se. Sed illud quod est per zccidens non habet causam; quia pro-
prie non est ens. . . . Similiter hzc est falsa, quod posita causa etiam
sufficienti, necesse est effectum poni: non enim omnis causa est talis
(etiamsi sufficiens sit) quod ejus effectus impediri non possit. Comm.
in I Periherm., lect. 14; also Ia, p. 115, a. 6, and Cajetan’s Comm.;
John of S. Thomas, Cuss. Theol., vol. I1, q. 14, disp. 19, 0.—The ex-
pression “hypothetically necessary laws,” so widely accepted, is, I
think, 2 most unfortunate one, and seems to imply a contradiction in
terms. Of what use is necessity if it is only hypothetical? . .. non
enim ideo aliquid est necessarium, quia non habet impedimentum, sed
quia est necessarium, ideo impedimentum habere non potest. Et ideo
alii melius distinxerunt secundum naturam rerum, ut scilicet dicatur
illud necessarium, quod in sua natura determinatum est solum ad
esse; impossibile autem quod est determinatum solum ad nen esse;
possibile autem quod ad neutrum est omnino determinatum, sive se
habeat magis ad unum quam ad alterum, sive se habeat 2qualiter ad
utrumque, quod dicitur contingens ad utrumlibet.” ibid.

2 Comam. in I Physics., lect. 8.

24 John of 8. Thomas, Curs. Phil., vol. II, p. 510: Dicitur (fortuna)
causa, et non effectus, quia id, quod est effectus, est fortuitum seu ex
fortuna Proveniens, non fortuna ipsa. .

2 Curs. Theol., vol. II, p. 420: Nec distingui debet inter contingen-
tiam, et indifferentiam seu indeterminationem, ut aliqui faciunt: quia
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God alone, not in his scientia simplicis intelligentize, but
in his scientia visionts, in his eternal decrees which impiy
not only intellect but will, sees future phenomena with in-
fallibility, If his knowledge were dependent upon and de-
rived from the causes considered in themselves, he could
not know future contingent phenomena, because these
causes are not sufficiently determined. .And if he could,
then even Molina could have dispensed with his scientia
mediq.26

If the weather is bad today, we may not conclude that
yesterday it was determinately true that the weather would
be bad today. We would be foolish not to accept a highly
probable prediction by the weather-man, but the weather-
man himself would be a fool if he thought his prediction had
metaphysical necessity, no matter how perfect his knowl-
edge of past conditions.2?

Why, then, all this indignation at the statements of mod-
ern physicists? For example, if at the instant ¢ the elec-

contingens dicitur aliquid ex causa indifferenti ad utrumlibet in actu
primo, et antequam de facto producat; ergo antequam effectus pro-
ducatur, ex eadem parte, ex qua habet contingentiam, habet indeter-
minationem, scilicet ex causis: extra causas autem nondum aliquid
habet, vel si aliquid habet determinate, ibi amittet contingentiam ubi
habet determinationem.

26 Verbi gratia, cursus Socratis subjacet certitudini divinz scien-
tim, prout est in actu; et hoc non habuit semper, quia quandoque
erat in potentia tantum, et secundum quod sie tantum erat, non erat
subjicibilis certitudini divinz scientiz; si enim Deus vidisset ipsam
¢ausam, ut Socratem, et non vidisset immedate effectum in esse suo
sicut nos futura cognoseimus, numquam potuisset istud seire. . . .
In I Sent., dist. 38, q. 1, a. 5, ad 6.

27 Si enim similiter se habet veritas et falsitas in prasentibus et
futuris, sequitur ut quidquid verum est de prasenti, etiam fuerit
verum de futuro, €0 modo quo est verum de przsenti . . . ergo si ante
unum diem verum fuit dicere quod erit album, sequitur quod semper
fuit verum dicere de quolibet eorum, qua facta sunt, quod erit. . . .
Sequitur ergo ex przmissis quod omnia, qua futura sunt, necesse est
fieri. . . . Ergo est falsum, scilicet quod omne quod est verum esse,
verum fuerit determinate dicere esse futurum. In I Periherm., lect. 13.
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tron e is in the orbit b, this does not mean that at the in-
stant ¢ it was determinately true that at the instant ¢ the
electron e would be in the orbit 6.°
; If I isolate a small number of atoms in a short space of
! time, I can make no predictions whatsoever as to the future
I position of the electrons within this space of time. ‘But
this isolation is artificial. If I dispose of a great number
of atoms, then I can make predictions with increasing
probability. But the main point is that no matter how
much I increase number and time, I could never arrive at
%absolute certitude, unless I had under hand an actually in-
' finite multitude of elements and infinite time. But in this
rimpossible hypothesis all becomes tautological.?® Number
‘may increase but it cannot bring us beyond probability.
For instance, the more Scholastic philosophers I know, the
more I observe that in their field they take themselves very
seriously and are remarkably deficient in sense of humour.
So that of the next one I am to meet I can predict with in-
creasing probability that he has no sense of humour. Nev-
ertheless, from this observation I may not conclude that the
contrary is absolutely impossible. So grave a conclusion
could only be warranted by showing that irrisibility is of
the essence of Scholasticism. This, I am confident, cannot
be done.

That a great deal of indetermination, positive or nega-
tive, on the part of the individual constituents of an ensem-
ble is perfectly compatible with a law for the ensemble was
quite clear to S. Thomas: “The majority of men follow
their passions, which are movements of the sensitive appe-
tite, in which movements heavenly bodies can cotperate:
but few are wise enough to resist these passions. Conse-

Pl
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quently, astrologers are able to foretell the truth in the
majority of cases, especially in a general way. But not in
particular cases; for nothing prevents man resisting his
passions by his free will.”’2¢

There is in nature not onlygan essential and objective
indetermination due to its imperfection. The essence gives
rise to a positive indetermination in the order of activity
according to its degree of indetermination. If this positive
indetermination is not freedom as it can be only in spiritual
beings, it is at least spontaneity as .opposed_to_necessity.

. And just as there are degrees of freedom, there are de-

grees of spontaneity. This is difficult to grasp, and with
reason. But neither can we understand clearly what is con-
tingent, and if we did we would certainly be wrong. There
are degrees of infra-spiritual immateriality. An animal
is more immaterial, less corporeal than a plant, and one
plant less than the other. -In biology, the behaviour of su-
perior animals appears to be much more spontaneous than
that of the protozoa: it is much more difficult to foresee
and to express in metrical terms. In philosophy, we can
assign another objective reason to this fact. Life is essen-
tially heterogeneous. A living being is an organized being.
Now, the basis of experimental measurement is homogene-
ity. Hence, in the measure that the form emerges above
the matter the activity of a being escapes the rigour of
metrical definition. Biological sciences will naturally be
more statistical than the physical sciences.

One might object that the inorganic world, since its
form implies a certain degree of determination, must also
be endowed with spontaneity. Now spontaneity is a spe-
cific property of living beings. This difficulty is easily
solved. The active principle of the inorganic world is ex-

28 In causis autem.creatis non possunt cognosci futura contingentia,
quantumecumque causz accumulentur: quia ill= omnes contingerntiam
non sufficiunt exhaurire, nisi forte causm istz sumantur ut deter-
minatz a Deo, et subjectz ipsi decreto sic causanti determinationem
futuritionis. John of S. Thomas, Curs. Theol., vol. 11, p. 410.

trinsic to nature. " If the inorganic had in itself an active 5 & </’
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ing “active principle” in a philosophical sense.) But the
active principle of the inorganic world is of necessity a vital
cause, and therefore endowed with spontaneity. There is
no spontaneity in the inorganic world considered in itself,
but the inorganic world “considered in itself” is an incom-
plete abstraction. From the constancy of its course we
may merely deduct that the free agent which rules this
course is constant.30

They who would have nature governed by deterministic
laws are really attributing to nature exclusively divine
properties. God alone is absolute determination, so much
so that it gives rise to absolute positive indetermination.
God alone is pure intelligibility. And anything that falls
short of pure intelligibility, even if all that it is is intelligi-
ble, implies objective obscurity, in proportion to its limita-
tion, in the measure that it is not.

Because of this spontaneity, and because of these con-
tingent fluctuations which are essential to nature, phileso-
phy of mobile being taken as a science in the strict sense of
the word cannot give us a complete knowledge of nature.
In this science we can only'deﬁne things dialektikoos, as
Aristotle puts it. If we desire a sufficient and more ade-
quate knowledge of cosmic reality, we must also define it
phusikoos. And this is what we do in the experimental sci-
ences. Itisin philosophy of science, the sapiential function
of philosophy of nature aided by mathematics, that we
combine these two modes of definition.

For philosophy of nature is both science and wisdom.
Metaphysies is wisdom because it has as formal object be-

30 Quod autem motus cceli est voluntarius secundum activum prin-
cipium non repugnat unitati et conformitati ceelestis motus, ex hoc
nuod voluntas ad multa se habet et non est determinata ad unum;
cuia, sicut natura determinatur ad unum per suam virtutem, ita
voluntas determinatur ad unum per suam sapientiam, qua voluntas

dirigitur infallibiliter ad unum finem. Summa Contra Gentes, lib.
I, e 8 ‘
I, e 3.
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ing, and thereby it can reflect upon itself, explain itself by
its principal subj ect—God, and defend itself agginst the nat-
ural doubt of human intelligence. But metaphys'ics, from
the very fact that it has being as its object, it also covers
somehow all the inferior sciences which treat of particular
beings or particular aspects of beings, ané may j udge them,
defend these sciences and use them, just as theology uses
philosophy in general. Reflecting on mathematics, meta-
physics becomes philosophy of mathematics, which is only
materially mathematical, even though the data used be for-
mally mathematical. And just as there is a metaphysics
of mathematics, there is sz metaphysics of philosophy of
nature.3!

Philosophy of nature participates in this second sapien-
tian function of metaphysics in which it goes beyond its
limits as a science, and as a wisdom relative to itself. But
philosophy of nature will not be wisdom simpliciters? since
it cannot reflect upon its object “ens mobile” which it at-
tains only under the aspect of mobility.

Now, this very mobility implies in turn two distinet as-
pects: one which is necessary, and another which evades
the grasp of cognitio certa per causas, but which may be
overtaken by the experimental sciences.

Just as the quidditative intuition of the divine essence
by the Saints gives them no comprehensive knowledge of

-that essence and its infinite ﬁarticipabilif;y;_ and just as

metaphysics grasps the very quiddity of| being without
knowing the various ways in which it may be participated,
philosephy of nature cannot tell us all the devious ways of
this world of “Aluzibilia et non semper eodem modo se ha-

81 The need of metaphysical reflection on the content of philosophy
of nature, and the confusion of metaphysics as wisdom and as science,
are probably responsible for the wide acceptance of the Wolfian divi-
sion of philosophy by modern Scholasties.

32 Cf. Jacques Marvitain, Science et Sagesse, p. 67 et sq.
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bentia, propter materiam.”® But once experimental sci-
ence has revealed the trend of these fluctuations, philosophy
of nature may reflect upon them, which it can safely do
without going beyond the realm of mobility. It may judge,
defend, and use the experimental sciences. A philosophy of
nature which neglects this function is not wisdom, and,
therefore, not even philosophy of nature. The same might
be said of social philosophy. Without the social experimen-
tal sciences, our definitions are merely dialectical, and we
speak of human rights and human beings as if thev were
angelic and purely spiritual persons.

This sapiential function, however. would be devoid of
meaning, if the subordinate sciences did not enjoy perfect
autonomy in their own field. In fact, experimental science
can be useful to the philosopher only in so far as it has es-
tablished itself in its own right.

CHARLES DECRUYDT DE KONINCEK.

‘Université Laval,
Quebec.

THE LAWS OF POPULATION GROWTﬁ

THE discussion of population, population problems and

population theory can become so freighted with con-
troversial elements, particularly of an ethical nature, that
your discussant has decided to confine his remarks to the
logic of the laws relating to population growth, and in part
to the methodologies employed by the theorists. These limi-
tations of our problem are to be interpreted in the light of
two considerations: first, the entire field of discussion
otherwise would be much too large: second, the ethical as-
pects of the problem are so clearly set forth in all presenta-
tions of Catholic ethics and moral theology that no good
purpose would pe served by their inclusion here.

BL M Mons 1w TYT » o
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Our'plan of discussion will be limited to the following
points: (a) What is the meaning of the terms employed
in this paper? (b) What criticism can be offered regard-
ing certain selected population theories? (c) What of s
positive nature can we conclude from the discussion of our

,-broblem?

DEFINITION OF TERMS.

The title of our paper suggests the first term which re-
quires definition. What do we mean by “law ?”’ According
to Ritchie’st Scientific Method there are four types of laws.
Briefly these the teleological laws, logical laws, positive
laws and statistical laws. Because of our self-imposed limi-
tations we are concerned only with the last two, which,

therefore, need some gl_a‘poration. A positive law is one
: which sets forth the never-varying causal relationship be-

tween antecedent and consequent. “Causal” as used here
refers to the “efficient cause,” and therefore is not to be
confused with either the ontological cause or the teleological
cause. A statistical law, on the other hand, sets forth either
the correlations between several coexisting phenomena that
appear or disappear together, or the correlation attendant
upon the appearance or disappearance of one set of phe-
nomena and another.? Both positive and statistical laws
are known as scientific laws. As such they are discovered
by empirical techniques and are capable of quantative mea-
surement. They can, in fine, be defined as descriptions of
an wnvariable association which can be explained by a
theory. Please note the use of the word “invariable.”

The introduction of the concept “theory” is very neces-
sary, as the association of the two terms “law’” and “theory”

L A. D. Ritchie, op. cit., p. 117.

2For a discussion of the validity of statistical laws see Paul H.
Furfey and Daly, Joseph F., “The interpretation of the product-mo-
ment correlation of coefficient,” Catholic Univ. of Amer. Educational
. e s :
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