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Iintroduction : »

~

My a:m 1n this thnes:s is %o explore the philoscophical
significance of the Principle of +ne Comservation of Energy.

- argue tnat tnhis Princinole :g linkedg, so+%n Nistorically and

N

-ogizally, wo =ne Principlie cof Su

.
Tl

n

1ent Reason and the
inciple of Un:iversal Causcalizy. As I shall show, 1%t ig
relevanrt o Cilscussicons contern.ng the possia:l:ty ancg

clausizility 2F urcausso Evenis, mMinC-bocy interaction ang

miraclas. It provices, therefcre, an 1mportan-c sublect for

& acnlieve my aim, I have uncertaker three relateg
Tasxs, P8 TlrsSt 1S Lo explere the historical anc logical

tizle. I nave uncertaken to show “hat,

-
3

AZC1ITIGN 1o 1%S bas:ig 1A gxder:imental science, this
rinziglie 15 linker +o -he Principle of Sufficient Reason
ang the Prinz:iple of Un.versal Causality. Demonstrating the

existence of these l:inks makes o

P

ear that, althougn they
nave nitheric Zeen melfed tcgether anc gone unnoticed, there
E¥iST Twe TiciinCt forms oF the Princinle. One of these :1g

ne clarm t“hat energy 1s conserved in oan isolatec system;



. " Introduction

the other is the claim +that energy can neither be created

nor cestroyed. The relation between these_two claims is

+-

.\
that tha latter implies the former, but not vice-versa.

My second task is to explore the relevance and

significance of tnhnis distinction. Considerable attention
- )

needs to be devoted to the question of Wwhy these two forms

of the Principle have nd: hitherto been distinguisgéd.

My third task is to assess the relevance of the
Principle to three philcsophical issues of impor tance and
debate- These are: {1) the implications of the claiﬁ that
uncausec events ocgur, (ii) the claim that mind-bocy
interaction, if i1t occurs, violates the PFrinciple of the
Conservation of Energy, and (i11}) the claim that miracles,
1¥ they occur:y, viclate the laws of nature.

My method of conducting thnis investigation 1argely'

parallels these three tasks. I negin by placing the

Principle of +the Conservat:on of Energy into its nistorical

context. I then consider some logical issues pertaining to

the nature of energy, the relation of this Principle to two
- 9
cther important Principles, namely the Principle of

Sufficient Reascn and the Principle of Universal Causality.

I also note that we must distinguish between what may be

called the streong form of the Principle, i.e., the claim
thal energy can neither be created nor destroved, and what

may be called ithe weak form of the Principle, i.e., the
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-

claim that energy 1S conserved in a causally 1sclated
system.

Next, I cCiscuss how the Principle of %he Conservation
of Energy enters into discussions of three important issues,
namely issues of causality, mind-body interact;on and
mlracles. . argue that many of ihe problems associated with
these 1ssues must be reassessec and viewed in a néw light.

These problems may not be so intractable as they seem.

-

inally, I Ffurther discuss the distinction which must
be drawn Setween the sirong anc the weak form of the
Principle. I consider the relation of these, forms to one
anocther and thelr relation to the experimental evidence

Wwhich is usually taken to confirm the Primciple of the

Conservation of Energy. )



CHARPTER ONE: SOME HISTORICAL CONSIDERATIONS

My aim 1n this thesis is to examine the philosophical
e

significance of the Principle ¢f the Conservation of Energy.
This examination :s largely i1ndependent of historical

considerations, buf nNot wholly so.. Unl:ike Minerva,
1 . '

3

important ideas and concepts rarely emerge ?ully developed.
I+ we are to understand them 1t 15 important to have some
knowledge of the historical process by which théy developed.
This being the case, 1t 1S appropriate to begin with
squ historicél considerations. Examination of these should
accomplish two things. First,.lt will make clear the
1mportance’o+ a fact freguently overlooked 1h the attempt to

explain the ready acceptance of the Principle of the

1
4

Conservation of Energy :n the mid-nineteenth century, namely
that there already existed a well-established tradition of
searching for conservation principles,-anc that the history
of conservation principles is largely one o% revising and
clarifying earlier guesses concerning the nature of that

which remains, invariant. Second, 1t will serve to lay bare

—



Some Historical Considerations

.

some of the roots of the Principle, thus setting the stage

for the logical considerations discussed in chapter two.

SOME HISTORICAL CONSIDERATIONS

Any histor:ical account-of the Principle of the
Conservation of Energy must come O grips‘with the fact that
in the mid—-nineteenth century "the i1dea was ":n the air’  and

JUsSt ripe for acceptance by the world of science.“l

(=
rt

prov:des a remarkable example cof a phenomenon known as
simultanecus clscéver;. Between the years 1842 and 1B&7,
th:s_Pr1nc1ple was anncunced by no fewer than +four ﬁ&dely
scattered European scientists - Mayer (1814-1878), Joule
(1818-188%J, Colcing ¢(1815-18B8)', and Helmholtz (1821-1824).
- all of whcm, ex:eatléor Helmholtz, were working in
complete ignorance of the others.< This fact takes on even

more signifigcance when U

[

s realizeg tnat the anncocuncements
of these men were unique only insofar as they combined
concrete guantitat:ive applications with generality of
formulation. .A large number of other sclentists of the t:me

- [

independently recorded views that bore remarkable
simllarztzes to the Principle of the Conserwvation of Energy;
Although they stud:ed only one special case of energy
conservat;on, Sadi Carnot (17%6-1832), Seguin L(1786-1875) ,
Hoeltzmann (1811-18&5), and Hirn (1815S-1890) were conv:incec

“hat heat and werk are gquantitatively interchangeable ang

2

AN



Some Historical Considerations

——

}.
attempted to compute a value *or the conversion

coe?%itlent.s In a more general vein, others such as Mohr
(1806-1879), Grove (1811-189s4), Faraday t1791-1867), and
Liebig (1803-1873) p?stulatea that there exists but a single
“force’ im nature. This ‘force’, they hypothesized, could
appear 1n thermal, dynamical, eilectrical, or oéher culISES,
out 1t could never be createc or aestroyec.4

Such a remarkable convergence of opinion including the
views 0f a large number of 1ndependent investigators workling.
in different areas ¢f sgrent:fiz research needs te oe
explainec. Attempts TC Co Tthn:s usually concentrate on a
concatenation of factors operating n the late esighteenth
and early nineteenth centuries. Important as the nterplay
of sugh factors was, 11 s nevertheless a mistake o
emphas:z the:ir role too heavilv. To do so leads to an
explanat:icon That us essentially ncomplete in that 1t

igneres a very old anc nfluentia

[
r

tracrtion of searching

f{or comservation pr:inciples.  Tnis tragition is evident in

even the earl:est stages o+ sc:ence and ph:i:loscphny ant was a

- 1 e

crucral precongition for the giscovery o+ the Principle of

k-4

-
[

3

the Censervat:on of Energy. ust, therefore; fi:gure n
any adeguate explanat:on of the Ziscovery and ready
acceptance of the Principle.

That this tracition must be taken 1nio account Zan be

cemonstrated by examining an essay oy Thomas Kuhn entitlec,
‘:' -

S R .



Some Histerical Considerations

"Energy Conservatron As An Example 0f Simultaneous
Discevery." In this essay Kubhn attempts to expla;ﬁ the
discovery and ready acceptance of the Princ:ple in terms o+
three factors operative in the late eighteenth century and
tne beginning of the nineteenth century., In the following
paragraphs I snhall briefly examine these factors. I shall
argue that they do not whelly explain the discovery ang
acceptance ofjthe Principle of the Conservatlon of Energy.
I wish to emphas:iz that my point 1s mMot that these factors
Were unimportant. On the contrary, they were extremely
1impeortant and go a long way towards explaining why the

Principle was accepted at the particular time that i1t was.

Rather, my point :s5

rt

hat important as the factors were, they

g0 not :n themselves constitute a sufficient explanation of

n

ihe preclsposi1tion of scientist TO accept thais Pr:nciﬁle.
The first factor wn:ich xuhn Suggests was very important
was the ciscovery anc availabil:i:ty of a large number of
convers.ion processes, Scuentists :n the early part of the
Alneteenth century were seginning to realize, ancg perhaps
morg.;maorténtly were beginning to be able to demonstrate
#xperimentally, the i1nterconnectedness of phenoﬁena hitherto
viewed as gisparate. Experiments early 1n the century by
sCientists such as Oersted (1777-1851! and Faraday
(1791-1867) showsad that electricity, magnetism anc motion

are inter-convertinle. Somewnhat later, bu+t still early in
.

4

-



- -

Some Historical Considerations

the century, the development and'progress of photograph95

provided yet another Tonversion process to ponder.

" Another significant factor was the development of the

-

steam engine 1n the e:1ghteenth century Dy‘men like Newcomen
(14663-172%9) anc Watt (1736-1819). This provided scientists
with a conversion process connecting heat and motionm andg
focussed their attention on now to make these engines more
efficient. Tng result o+ this practical concern was
twofold. First, 11 Mmade scientists examine the guantitative
aspecCcts of conversion processes and encouragead them to
concelve of Cause anc etfect as mathematically equlvalent.b
<
Seconc, 1% made them deveiop practical engineering concepts
anc encouragec them o apply these concepts 1m their

attemzis to cerlve conservation laws.

>~

Tl

1nally, Kuhn suggests, the German school of phi1losophy
known as Nagurphilocgndhie played a significant role. 1n the
reacy acceptance of the Principle of the Conservat:i:on of
En®rcy. He notes "that many of the discoverers of energy

R B .
conservation were deeply predispesed to see a single
indestructible force at +he rooct of all natural phenomena.”7
"Put bluntly, these pioneers seem to have held an i1cea

-

Capable of becoming conservation of energy +or some time

Defore they found evidence +or it.”e

He further notes that,
althougn Germany had not at this time the scientific

eminence 1t was O achieve later i(n-the centur a large
Y

s
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number of the pioneers of energy conservation were German
. .

scientists who had, in one way or ancother, been influenced
~

by NaturpDLJOSQEhie.q He also feels that it is significant
that 1t 15 possible in a numSer of cases of non-German
Ploneers of energy conservation to trace some link to

Naturpnzlosopnig.lo

For this reason, although he is
careful to indicate that further research ig needed, Kuhn
thinks it 1s very likely that the 1n+luen;e of

Naturphilosophbie was a maJjor factor in the discovery and

2asy acceptance of the Principle in the m;d-nineteenth
Century.11
All these factors were significant ancd must figure in
any explanation of the discovery of the Principle of the
Cbnservation of Energy. Egually sign:ificant - tut not
-

adequately explained by Xuhn - was +the predisposition of
SClientists to adopt the Principle. Kuhn attempts to explain
thilis precisposition as the result of the 1nfluence of

Al

Naturpnilosophie, but it is clear that such an atiempt must

fail 1m that 1t 1gnores the fact that there was a

well-established tradition o+ sear:hlﬁb for conserwvation

-

-orinciples long before the rise of Naturphilosophie.

-™»
From the histortcal po:int of view, the Principle of the

Conservitlon of Energy 1s merely the latest, albe:t fthe most

inclusive and well-supported, :in a long series of

conservation principles which stretch back to the

-~ : i

° NN
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pre-Socratic_philosbpners.12

Insofar as these earlier
conservation principles were formulated andg readily accepted

long pefore Naturphilosophie came into existence - indeed

long pefore the existence of a large number of conversion

procCesses became known or guantified, and certainly before
Y
the development of the steam engine - the predisposition of

-

scientists to accept the Principle of the Conservation of
Energy cannot be explained in terms of any o+ the %aE%prs

Kuhn meptions. It 15 clear there are factors other than

-

those suggested by Kuhn which largely explain this

predisposition. We must, therefore, examine earlier

conservation principles with an eye to laying bare what
-

these factors were.

THE DEVELQOPMENT OF CONSERVATION PRINCIPLES

Exapination of the history of conservation principles
reveals 15 that in their first formulation they were almost
invariably enunciated as philosophical 1dea5.13 Although
1 .
the differences between these early conservation prainciples
and the Principle Sf the Conservation of Energy should not
be underestimated, neirther should their similarities be
1gnored. It would be wrong to read the early Greek
philosophers as 1f they possessed our modern concept of
energy, but equally it wou&d be wreng to deny that there are
conceptual and historical links between early conservation

G

7
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principles and our modern Principle of the Conservation of
Energy. It would be surprising i1f such links were not
3
relevant to explaining 1%ts discovery and ac:eptance.‘
Although they are not always traced so far back,

conservation principles were formulated in the earliest

stages of philosophy. We have little direct knowledge of

-

the writings of the Milesianr philosophers, but 1Tt 15 evicent

-

they formulated conservation principles. Aristotle,

commenting upon the thought of the Milesian philosophers,

wrote that,

the early philosophers were content to
seek a material first prainciple as the
cause 9f all things. For that of which
all trings consist, from which they
arise, into which they pass away, the
substance femaining the same Through all
ts changing states - that, I say, s

. what they mean Sy the element, or the
£1rgst principlie, of the things that are.
Ang this 1s why they hold that, strictly
speaking, nothing comes i1NTo De:ing or
serishes, since the primal nature
rema.ns Bver.the same. ees THhere must .
ne some hatural Sody, one or many, from =
which all things ari1se, but which i1tseld
remains the same.

Conmnservation princilples were also formulated D the
Y

-

Eleatic philosophners. Heracl:to

N
-

, writing sometime Setween

SO0 H.C. anc 460 B.C., although he emphasized change and

flux, Pnunciatec a conservation principle when he wroto,

-

This universe, the same for all, no one, eirther goc ©r man,

nas mage; Dut 1t always was, ang s, and ever shail e an

a

ayariacting fire, fl1x83 nmeasures <ing
8

~EeC mpasures

H
e
3
{0
o
3
Q
“h
.o
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!5 and “all things are exchanged for fire and

dying out",

fire for all things, Just as wares are exchanged for gold

nlb It

and gola for wares. seems Cclear that Heraclitus

postulated a hidden harmony, something which he called

“fire’, which remains constant in the midst of process. . He
thought that this "fire’ constitutes the true reality '
ungerlying all visible changes. As Bruce Lindsay notes,

in spite of his emphasis on the primacy
of change, he alsc held that there 1s
something invariamt in the universe as a
whole. This something he apparently
took for +fire, though he obviously did
not mean ¥ire in a modern sense, nor
even i1n the ancient Greek practical
sense. It was some ethereal essence
which could be transformedg into the
common okrjects of our experience without
net loss.?t

Conservation gr:inciples are also fgung in the writings
of the atomists aﬁd the Sto:gcs. Consider, for examdle, the
remark of Lucretius (95 B.C.-95 B.C.). "I have taught that
things cannot be created +from nothlng.“la Consider also the

cescr:iption given by Aphredisiensi:s of Stoic thought:

prior‘events are causes of those
following them, an;_ln this mamner all
things are bound together with one
'another, angd thus nothing can happen 1n
the cosmos which 1s not a cause to

- something else +following 1%t and linked
with it. Nor can any cone of those
events happening later be separatec from
what happened earlier and not be tied up
with one of those earlier happenings.
.+«. there exists nor happens anything
uncaused in the cosmos, because there :s
nothing in 1t which 15 separated anc
Civorces from all that happened before.

9
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The cosmos would break up and be.
stattered and coulcd no longer remain a
unity ... if some uncalsed movement were
to be introduced into it. ces &
causeless event is egual in essence to
and equally impossible as a creation out
of nothing. )
-+ Wherever the same circumstances

prevaill with regard to the cause and the
things affected by the cause, 1% :5

; 1mpossible that sometimes the result
shoulc be thnis ang sometimes that;
otherwise there would exist some
uncaused motion.

There 15 not, however; much emphas:s pldced updn - .
Conservation principles 1n either the writings Q; Plato (827
B.C.-348/347 B.C.) or Aristotle (384 B.C.-322 B.C.).29 gne
reascn for this may be that they gave different answers %o
the guestion of what is the nature of the immutable
principle which uncerlies changing phemomena than did many
of their prececéssors and successors. Many of the
pre—Soérat:cs sough# reality in matter. They slowly
developed a theory of a primary element, a theory which .
afier many modificaticns culminated 1r, the atomism of
Leucippus (f:1+th century B.C.) anc Democritus {late fiftn
century 3.C.). In contrast, Platé ang Aristotle seem to
nave been 1nfluenced by another tradition 1in pre-Socratic
phllOSOphy,‘l.e. the Pythagorean tradit:ion, which held that

.

1t is not matter, but ideas or forms which possess $ull

. L]
21 The result of this influence was that im their

reality.
philosaphies phenomena weére explalined by reference %o

certain essential uncnanging gqualities, rather than by
10
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.

X
i

reference to conserved guantities.

Neither 1s there in Mediewval philosophy,\bnfluenced‘as
P waslny tne idea of substantial forms, much émphasis upon
conservation principles. Medieval thinkers ceprta:nly
bel:i:eved that there was something es@ential 1n matter, scome
uncerlying subdstratum wnhich persisted through modifications,
Cut they macde little attempt at guant:tat:ve analysis of
this postulated Substratum-22 They were concerned primarily
leh guestions of Qualities, NOT gQuant:ities. In general,
conservaticn principles do not pla; a large rolerln theilr
ohilcscphy.

It 1s 1mportant, however, to note the in<luence upon
Med:evalAphzlosophy cf a tradition stemming from the study
of mechanics. Early drzters on meCchanics were aware of a

principle of compensat:i:on by which a gain 1n segeme vital

-+

effect 15 always balanced by a corresponc:ng loss i an
assgoclates phenomencn. For example, Hero of Alexandr:ia,
writing around 60 A.D., was aware of some sort of invar:ance

and conseqguent conservation principle when he moted that,
"im machines in which great force is developed there is a

retardaticn since we must use moré tTime 1n proportion as the
moving fcorce :s smaller than the weight to be moved. Force

1s to force as time 15 to time :Lm.f{e:"':'.z::].y."2‘> Even earlier,

1t seems clear that the Pseudo-Arisioctle of the Mechanica,

o
2

using the law o4 the lever as an explanatory concept, was

[N
(=N
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impressed that something must stay the same at both ends of

.

a lever 1n spite of different weignt5.24

This tradition is important. Translations into Arabic >

of autnors such as Johannes Philoponus (A.D. late +fifth

century to m:d sixth century) had a considerable impact on

physical deoctrine in the Islam:ic world.25 Under the

intluence of such authors, Arabic philosophers gquestioned
the Aristotel:ian account of moticn and offered in it; place ,
a complex theory ©of ‘wviolent i1nclination’, this being their
term for something very close to our modern concept of
impetus. This theorizing on the nature of motion i1nfluenced
the thnink:ng of the Latin scholastics on the subject and was
an i1mportant factor 1n tne criticism of Aristotel;an
coctrines made by Oresme, 2urican, Albert of Saxony, anc
many others :n the fourteenth century.

Unfortunately, 1t proved difficult to integrate the
insights obtaineg from the practical scieqce of mechanics
with Medieval and Renaissance philosophy. The_dom1nant
prnilosophies of the per:0d, wlih their émph3515 upon
qualit:ies and substantial forms, ¢:id not provide a
théoreticai framework into which mechanics with :ts emphasis
upon qﬁestions of gquantities could be easily fitted. it is
true that the rediscovery of Aristotle provided a great’

Thrust to Western thought anc stimulatec a desire for

scientific knowledge, but it was not uniil the teleoclog:cal
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categories into which Scholasticism analyzed change and
movement had been rejected i1n favour of definite
mathematical concepts of time and space that the insights

obtained from the stucy of mechanics began to be readily

assimilated in9o natural philosophy.
The work of Galileo (1564-1642) is usually taken to

mark the beginning of this process. It is possible to

-

discern in Galileo two emphases which occcur again and again
in later writers. The first is that there exists in nature

rigeorous mathematical necessity;26 the second is that nature

-

must be }nvestigated and understood by means of scientific
experiment.

Although he formulated no general explicit conservation
principles, Galileo worked with assumptions which imply
cqnservation primciples of scome sort. We find, for example,
the following comment on ;he working of machines,

It has seemed well worthwhile to
me, before we descend to the theory of
mechanical instruments, to consider in
general and to place before our eyes, as
it were, Jjust what the advantages are
that are drawn from those instruments.
Tnis I have Jjudged the more necessary to
be done, the more I have seen (unless I
am much mistaken) the general run of
mechanicians deceived in trying to apply
machines to many operations impossible
by their nature ... These deceptions
appear to me to have theilr principal
cause 1in the belief which these
craftsmen have and continue to hold, in
being able to raise very great weights
with a small force, as 1f with their
machines they could cheat nature, whose

13
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instinct - nay, whose most +firm
constitution - is that no resistance may
be overcome by a force that is not more
power ful thanm it.

Al though Lindsay oversimplifies when he says Galileo's
famous pendulum experiment was "devised in order to provide
an experimental basis for his fundamental assumpticn that
w;en a ball falls from rest at a given height from the
ground, the wvelocity om arriving at the ground depends cnly

on -the he:ight and 1s independent of fall.“za, it is
nevertheless clear that Galileo was persuaded there exiéts
some fundamental l1nvariance within a closed System.zq

We find in Descgrtes (13946-1650), a younger
contemporary of Galileo, many of the same elements of
thought, albeit stated more pﬁilosophically. Descar tes was
interested in mecharnics and, like Galileo, rececgnized a
principle of invariance i1n the functioning of machines. In
a letter dated Oct S, 1637, written in reply te Huygens who
nad suggested that Descarties write a short treatise on
mechanics, Descartes appended an Explication which he
en;itled "Des engins‘par 1 "ayde desqvels on pevt avec vne
petite force lever vn fardeav fort pesant" from which the

following interesting comment is taken,

L inuention de tous £es engins n est +
fondee que sur wvn seul principe, gul est
que la mesme force gQqui peut leuer vn

poids, par exemple, de cent liures a la

hauteur de deux pileds, 2n peut aussy

leuer vn de 200 liures, a la hauteur

o'vn pied, ou vn de 400 a la hauteur
14
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d'vn demi pied & ainsy des autres si
tant est gu'elle luy soit appliquee.

Et ce principe ne peut manquer\d estre
receu, si on considere.gue 1 'effect doit
estre tousiours proportionne a 1 ' action
gul est necessaire pour le produire: ce
facon gue s’'il]l est necessaire d employer
1l action par laquelle on peut leuer wvn
poids de 100 liures a la hauteur de deux
pieds, pour en leuer vn a la hauteur
d’'vn pied seulement, cetuy cy doit peser
200 liures. Car c'est le mesme de leuer
100 liures a la hauteur o’'vn piled, %
derechef encore gent a la hauteur d’'wvn
pied, gque d’'en leuer deux cent a la
mauteur d'vn pied, & le mesme aussy gue
d'en leuer cent a la hauteur de deux
piecs.”

Descartes went further than Galilego in that he

explicitly stated general conservation principles.

Descartes felt that both the amount cof matter anc motion

the universe remains constant and that this Constancy s

consegquence of the immutability of God. He wrote,

rd
“,.. GUl 0B Ssa Toute-puissance a cree la
&

matiere auvec le mouuement & le repos,
quil conserue maintenant en 1l vniuers,
par son Conccocurs ordinalire, auvtant de
mouuement & cde repos Qu'il y en a mis en
le creant. Car, bien que le mouuement
ne soit gqu ' vne facon en la matiere gu:
est meue, elle en a pourtant vne
certaine gquantite ... Qui naugmente %
ne diminue jJamais ..., encore gu’'il y en
a1t tantost plus & tamtost moins en
quelqgues vnes d& ses parties. ... Nous
conncissons aussi qQque 'cUest vne
perfection en Dieu, non seulement de ce
qu’il est immuable en sa nature, mais
encore de ce gu’'il agit d vne +a;on
gu'il est immuable en sa nature, mails

encore de ce qu’'il agit d une facon

gu il ne change Jjamais: ... D'ou 11

suit gue ..., pulis gqu'i1l & meu en

plusieurs facons gifferentes les parties
15

in



Some Historical Considerations

de la matiere, lors gqu’':il les creées, &
qu'il les maintient toutes en la mesme
facon % auec les mesmes loix gu' il leur
a ftait obseruer en leur creation, 11
conserue :incessamment en cette matiere
vne égale quantlté de mouument.°1

The importance of this 1nszs§ence by Descartes that tﬁe
guantity of mot:ion in the universe remains c;;ékant should
not te underestimated. His work on the quant;ty o+ motion
proviced the start:ing peoint for the. seventeenth and
gignteenth century Ciscussions on this subJéct which proved
extremely fruitful. Never theless, it must bDe eﬁphaszzed
~that for Descartes the conservation of moLion was mMOre a
metaphyélcal law to be deduced a priori than a scientific
nypothesis to be devised and tested. As HMiebert notes,
Descar+es odid not carefully cefine wnat he meant By
conservation of moticen nor did he consider the gquestion of
cthe units by which gquantities of motion were Lo be
measured.sz:

_ike Descartes, Leibniz (1&£46-1716) assumed "that a
meavy body, falling from any heigntg, will have exactly or
pregcisely the power necessary for 1t to rise mack to the
same height i it is understood to have lost no force on its
way by friction or resistance by the medium or some other
W33

body. Leibriz helcd that the same sum of motive force ...

[is] conserved in nature.“°4 Unlike Descartes, he felt that

we musST distinguish between motlve force, whilch he termed

v1is viva, ang guantity of motion. e oelievec tnat
Vo= M ayS .
16
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Descartes had erred in eguating ;ne‘two. In an essavy
entitled "A Brief Demonstration of a Notable Error of
Descartes and (Others Concerning a Natural Law', he attempted
to demonstrate this.

In order to show what a great
girtference there 1s between these
concepts [motive force and gquantity of
motionl I begin oy assuming ... that a
cody falling fﬂom a certain altitude
acgquires the same force which is
necessary to li1ft it back to its
original altitude if 1ts direction were
to carry it back and :€ nothing external
intert+ered with 1t. ror example, a
pendulum wouldg returnm to exactly the
neight from which 1t falls except $or
the alr resistance and other similar
obstacles which absorb something oOf 1ts
force and which we will mow refra:n from

v consigering. I assume also, 1n the
seconc place that the same force i3
necessary to raise [a]‘Dody e-. OF 1

T =

pound o the neight ... ©of 4 yards as 1s
necessary to rase ... [al body of &
pounds to the he:ight ... of ! -vyard.

Cartesians as well as other philosophers
ang mathemat:iceans of our times agdm:t
both o+ these assumptions. ...

Now let us see whether the
Guantit:es o+ motion are the same in
hoth cases. ... Galileo has proved that
the wveleocity acquired 1n the fall L[of 4
vargsl 1s twice the veloc:ity acguired in

“he fall [of ! vyvarcl. So, 1f we
multiply the mass of & [the bogdy
welighing 1| poundl] ... by 1ts veloc:ity

{which is 2), the product, or the

¢ guantity of motion is 25 on the other
hand, 1f we multiply the body 3 [the
nogy wé1gh1ng 4 poundl ... by its
velocity {(which 15 1) the product, or
guantity of motion is 4. [Leibniz then
comments that although the quantities of
motion cof these two Docies are not
equal, their mot:ive forces are. He
proposed the term wis viva be usps to

17 )



-

Some Historical Considerations

LS

describe such motive forcel ... There is
thus a blg difference between motive
force ang quantity of motion, and the
one cannot be calculatec by the other
--. 1t seems from this that force is
rather to be estimated from the qQuantity

of gge effect which 1t can produce;
3

Leibniz’ criticism of Descartes on this polnt sparked a
lively criticiam that extended well 1nto the eighteenth
century. Followers of Descartes 1msisted that the only
genuline measure of the force of a moving body was guantity
of motion and tnat the vais viva\(mvz) of Leiban‘was not

-

really a force at all, but merely a mathematical device. On

-

the other hanc, fcllowers of Leibniz such as Johanmn

Bernoull: (1667-1745) insisted that Leibniz’' version of

living force (vis viva) was the genulne force associated
with a body 1n motion,. Both parties agreed that “force’  was
conservezZ, but they had not yet worked aut a clear
. ]

conception of what was meant by force. Eventually, the
controversy came to an end when :L was realized that the

.‘.
gfficacy of a torce may be measured either by 1ts effect
over time (Descartes) or 1ts effect over space (Le:ibniz) and
that both measures of forge are legltzmate.éb
( 3y 1750 natural philosopners were maklng Consistent use
cf a restricted ldeal principle of the conservation of
37

mechanical energy.J Wigely used thcugh 1t was, 1t was seen

o be essentially incomplete in that i1t only applied to the

iNteraction of per+ectlily inelact:ic bDogles,.- Sarly
1

S Dot
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investigators were guite aware that there exist in mature nro
L 3

completely riglid, frictionless, mechanical systems and that

in the case of collisions between elastic bodies, i.e.,

‘de4ormable becdies, there 15 at least apparently neither -

conservat:ion of Descartes’ guantity of motion (momentum),
nor oé‘&e:bn:z' vis viva (kinetic enefgy). They refused to
accept that conservation principles apply only to the

Interaction of perfectly inelastic bodies anmd hence only to

igdeal sysiems, however. They sought to demonstrate that
conservation principles also apply to the interaction of
Qlastlc bogies. -

Twe main arguments were invoked to establish that
conservat:ion principles could be applied to the interaction
of eplastic bodies. One was to argue that momentum and vis
viva could be stored "in the form of conétraint or of
unreleasec compress:on - an 1nternal tens:on of some kind
which i1s nevertheless stored by the body 1n a manner similar
te the way 1n which vzréual Qork fvis v:;a] is stored :in a
38

raisec weighut."” Thus the loss in momenium Or VIS viva 1%

N

only apparent, 1n_reality 1t is not lost, only stored.

The second and more common argumen£ was that the
quantity of motion or vis viva apparently lost ;n the
interaction of macroscopic bodies was not really lost, but
merely transferred from the macrosdopic bodies, where 1%t
coulc be observed, to the internal invisizle components

‘

19
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A

»
which make up the macroscopic bodies, where it could nmot be
observed. This hypothesis allowed :investigators to aghere
to a conservation prainciple while at the the same time
agdmitting that at the phenomenal level there 1s no apparent
consgrvat:on of motion or wvis wviva.

This latter argument is gquite pid. It was at least

partially a concern with the problem of 1nelastic
collistons, 1.e. c¢fizszons between deformable bodies, which
ied Gassengl (1392-1655) to revive the atomic physics of
Epicurus (341 B.C.-270 B.C.) and develop the notion that a
censtanmt amount of impetus resigdes in atoms.=>7 Atomism
provided Gassend: with a powerful theoretical framework with
which to deal with the problem of 1nelastic collisions. He
argu;e that atoms have an i1inherent +orce (vis) which 13 not
destroyed when complex substances come to rest; it 1s merely
impeded or neld in check. Sim:ilarly, when complex
substances begin to move, force 1s not createcd; the force
1nherent 1n atoms merely acgquires its freedom.

These arguments, however, remalined speculative 1n the

. : a
apsence of a means to guantify the force which 15 presumably
stored cr transterred to the internal particles making up
the macrescoplic bogfies 1n guestion. I+ they were to be made

scientific 1t was necessary that 1n cases of apparent loss

of motion or vis viva some experimental method of measur ing
this force be found. Given that in inelastic collisions

20



Some Historical Considerations

momentum and kinetic energy is transformed predominantly
into hMeat, it was important that some ﬁethod be found of
guantifying heat. Without some experimental means of
méasuring its intensity and capacity, 1nvestigators coulcd
not estaﬁlish a mathematical equivalence between apparent
losses of mechanical work and‘tha\asat galined by bodies
during 1nelast1c.50111510n5.

The task ¢of demonstrating tnis equivalence was
accomplished 1in thé early and mid-nineteenth century. Early
in the nineteenth century scientists such as Rumford
(1753-1814) demonstratec %that the hypothesis that heat is a
substance :1s untenable. This finding opened the way for the
rival conception cf heat cerived from early theories of
atom:ism, namely that heat 15 a consequence of the movements
of the ultimate particles of matter. This theory implied
that thére should exist some numerical eguivalence between
cuantities of heat and quantities of work and focussed the
attention of sc:ientists upon the proﬁlem of demonstrating
this equivalence.

That there 1s an exact relationship between heat and
mechanical weork was estanhlisnhed 1n the ma:n by the
researches of Jéule {1818-188%), Mavyer (1814-1878), Colding
{1815-1888), anc Helmholtz (1821-1894). Through their
experiments it became clear that the idea that force or
energy 1s conserved nNot only in elastic ceollisions but also

7 21
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-

in Lnelastic collisions could be experimentally confirmed.

From this demonstration of an exact eguivalence Dépween
work anmg heat 1t was but a short step to the conclusion that
neat, like mecnanical work, 1s merely one form of energy.
it comes as no surprise, therefore, to learn that bty the
m:a-n:néteentn century the notion of force or energy had
been broagenec sC as to.lnclgde many phenomen; formerly not
'thought to be relatec, e.g. motion and néat.

The tendency -0f this pe?zod was o broacen the concept

‘ 4

of energy :n order o claim a greater gegree of
inclusiveness for the Principle of thg Conservation of
Energy. This tendency reached 1ts culmination in INe wWork
of Einstein (1B79-1955);. E:instetn, following in the the
steps of tnesé nineteenth century sclentists, further
broadenec the concept of energy and vividly demonstrated the -
inclus:iveness of the Principle o¥ Z-e Conservation of Energy
when ne showed that mass 1tself may be considered a form of

energy.-

CCNCLUSION

Even such a brief historical excursus as this
demonstrates the importance of the notion of invar:iance.
Historically, it 15 easy to demonstrate that the Principle

of the Conservaticn of Energy 1is but one, albeit the latest

ang empirically best grounded, in a long line of

22
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conservation principles. Like the Principle of the

Conservation of Emergy, all these preceding conservation

4
. S e

principles were closely connecﬁea with the conviction that
there exists 1n nature something which remains invariant in
the midst of change. It is this conviction which underlies
not only the predlsbosition of the scienéi;ts of the
mic-ningteenth century to accept the Principle of the
.Conse;pation of Energy, but the willingnesst of earl:ier
investigators to postulate and accept conservation
\Q:i:Ejples far in advance Qf the empirical data needed o
establish them.
The notion of invariance 1s, therefore, an mportant

one. I¥{ we are to understand the readiness of scientists to

believe in conservation rinciples 21t 15 essential that we
o]

P
-

examine this notion further. Only this "is done, only 1+
the conceptual roots of this notion are laidg bare, will 1t
he possible to explain the predispositipn to believe 1N

conservation principles. it 15 to this task that I turn 1n

my mext chapter. 7

o
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CHAPTER TWD: SOME LOGICAL CONSIDERATIONS

THREE CONCEPTLAL ELEMENTS DF CONSERVATICN PRINCIPLES

I suggest that the emphasis that is placed upon the
not:oH of 1nva;1ance anc conseguently upon the notion of
conservatlon ar.ses oecause ot Me interplay and synthes:is
of three +actors. These are: (1) a ceep—-seated conviction
«hat tha<c wnh:izh changes must ultimately Bbe exnlained by
reference =0 that which does not change, (11) an adgherence
o tme Principle of Sufficient Reason, and (1:1:) exper:ence
of trne empirical worlid. Concerning (i) 1% 1s our conviction
“hat 1f wnhat c%anges is to be explainec then 1t must De
explaineg 1n terms Oof something +nat doeps not change which
leads us to search for something whlch remains nvar:iant in
the midst of process. Comcerning (11} 1t 1s our agherence
-0 the Principle of Sufficient Reason which persuades us,
even in acvance of pos:i:tive experlence, that that which

changes may be explained. _Concerning (:11) it 1s our

experience of the empirical worlc which con<irms our
expectation that there 1S semething which remains invariant

24
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ang which teaches us what this something is. In the

following paragraphs I will describe these factors more

fully ang say something more amoisf;c% they interact to

r

orocuce 1n us selipd 1n the Principle of the Conservation

Energy.
Comservation gprinciples arise ouf of the need %o
expiain a world which sense exper.ence reveals, at least

-

apparently, to be constantly changing. In attempiing to

-

of

explain this world of chamg:ing phenomena, we typ:i:cally seekx

secmeihing whiCch remalins constant n the midst of change.

.

This search 15 ithe expression of a very deep ancd funcamental

conviction. IT 15 that that which changes :5 less ultimate

than that which does not change anc can only be explained by

reference tTo 1%t. PLt somewhat cifferen

rt
.
-<

1o

t
v

0

it

F
o

conviction that the only sufficient reason +or tha+t which

-

conc:itionecd 1N LImME 1S SOMeTning which 1S not cond:itioned

- o

We are, nowever, not only convincecd Shat 14 +4he
changing worlc which sense-experience reveals 195 to be
explained then there must exist something which remains
r1tself unchangecd. We are also convimced that there s

-

sometning which persists unchanged and wWwnhich serves to

P

n

explain the world of thang:ing pnhnenomena. We believe this by

virtue of another very ceep and funcamental conviction. I

is the conv:iction that changes can 1ndeed be explained; that

25
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for every event which occurs there is an explanation. Put
somewhnat differently, our Del}ef that the worlc of changing
phenomena can be explained is an expression of our belief in
the Principle of Sufficient Reason which states ,that for
everytnihg which happens there is a suftficient or
cetermining ‘reason why 1t shculd happen.

A}Conjo:ned, fhese two teliefs that (i) 1f change is to
ce explaineg 1t must ultimately be explained by reference to
that which dees not change and (ii) the conviction that
change may i1ncdeec e explained, preoduce an allegiance to the
icea ofF i1nvar.ance. It 15 this alleélance which exﬁlains
the fact that conservation principles have always played an
imoortant ro;; in science and have typlcally been accepted
far 1n advarce of the empirical evidence neesded to establish
Them. We feel'not only that if tre sensible world is to be

N
gxzslaines there 5;5: be sometn:ing which remains i1nvariant,
Sut Thnat the sensidie worlc may i1ndeed be explained. We
nave, therefore, pkbyed extremely ready to postulate
conservati:on grinciliplies of one sort or another.

The actual precess of revision and broadening of
conservaticon principles which 1s so evident a feature of the
progress of sclence :s due te the influence of the thiﬂd
factor which has been mentioned, namely the 1n¥1§ence of

emplrical gata. We are, because of our conviction
concerning the nature o0f explanation, and our loyaliy to the

26
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Principle of Sufficient Reason, fifmly convinced that
something remains censtant.and invariant in the midst of
crrange. Applieg indiscriminately, this idea of invariance

would imply that everything persists, a conclusion

immeciately cenied by experience. The conyiction thus held

is not that everything persists, but that certain essential _

»

things persist. What we find, though, is that this
conviction, taken by itself, gives no clue concerning the N

nature of that which remains *invariant. We have a

fundamental conviction that sometning'persists unchanged,

but the gquestion of what this is must be answered by an
s 7
appeal to experience. Mach made essentially this point when

he wrote of the role the.Principle of Sufficient Reason

-

plays in pnysics.

The law.of sufficient reason is an
excellent instrument in the hands of an
experienced 1nvestigator, but is an
empty formula 1n the hands cf even the
most talentec people in whom special
knowledge is lacking. --- 0On this .
.account - and history teaches this - it
[i.e. the theorem of excluded perpetual
motion which Mach regards as a
consequeance of the Principle of
Sufficient Reasonl] has found more and
moreg application in physics as positive
knowledge progressed.

We must, therefore, if we are to say what remains

invariant, be able to refer to some body of experience. it

should be noted that this experience needs to be of the

Cisciplined and cumulative sort characteristic of scientific

27
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investigation. As we have seen, the history of conserwvation
principles 1is largely one of revising and clarifying earlier

guesses concerning the nature of that which remains

invariant.

THE NATURE 0OF ENERGY -

Tt‘u?.ir\tr:‘rr_)layg'owc our commitment to the Principle of
Sufficient Reason and our need to give empirical content to
it explains why consérvation principles are postulated{éven
before the concepts involved are precisely farticulateg, and
why these concepts are typically reviseﬁ, modi+fied, and
Sroadened 1n the face of experience ang accumulating
empirical data. Emile Meyerson gescribed this process well
when he wrote,

ceonservaticon is postula;ed even before
the concept is precisely stated. We
want something to be conserved.
Descartes and his contemporaries affirm
1t, though completely deceived as to the
nature of what is conserved. ... 1t is
Clear that the discovery of Mayer and
Joule only substituted one concept of
constancy for others, alreaagy
pre-existing, which i1t destroyed by that
very fact. ‘Leibniz supposed mechanical
energy to be indestructible and, on the

other hand, Deluc, -Black, and Wilke -
admitted the indestructibility of
heat-matter. What we call the principle

of the conservation of energy consists
in the opposite proof, namely that heat
.85 well as mechanical energy, taken
separately, can be created and
destroyecd, th% cisappearance of
mechanical ené?gy being accompanied by
the appearangce of a certain guanitity of
28
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heat energy and vice versa.2

Unfortunately, this brocadening of scope makes 1t very
difficult to discuss the nature of energy.- When the concept
of energy was assoclated primarily with the realm of
mechanical phenomena 1t seemed clear tﬁat there were only
two forms of enerqgy; poieEntial energy (U) which 9epended
upon position, and kinetic energy (T} which depended upoﬁ
velocity. "It was thought that the claim that energy is
conserved amounted only to the claim that the sum of T + U

¥
remains constant.

Clearly, if this were true, energy could te defined
unambiguously. As Poincare noted:

Iin this simple case the enunc:ation
of the orinciple of the conserwvation of
energy 1s of extreme simplicity. A
ceErtaln quantity, accessiblie to
experiment, must remain constant. This
quantity 1s the sum of two terms; the
first depends only on the position of
Tthe material points anc 1s iodependent

of their velocilties; itnhe seccend 1S
preoportional to the square of these

. velocities. This resolution [of the \\‘\;/

function of forces which must exist Dy

virtue of the Principle ©f the -

Conservation of Energyl] can take place

only in & single way. ... :
it is true that 1+ T+U is a

constant, so is any function of T+U,

i.e. F(U+T). But tnhis function F(T+W)

will not be the sum of two terms Tthe one
independent of the velocit:es, the other 5\
oroportional to the sguare of these L
velocities. Among the functions which

remain constant there 15 conly one which
enjoys this preperty, that is T+U {(or a
linear function of T+U, which comes to
the same thing, since this Ilinear
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Some Logical Considerations

function may always be reduced to T+U by
change of unit and of origin). This
then 1s what we shall call energy; the
first term (U] we shall call potential
energy and the second [T kinetic
energy. The gefinition of the two sorts
of energy can therefore be carried
through without any ambiguity.

Once, however, we begin to cCconsider the realm o+
non-mechan:ical phenomena, e.g., chemical, thermal, or
electrical processes: 1t becomes clear +that a third term
must Ce introcuced 1N order to represemnt the internal energy
©f boc:ies involved :in non-mechanical processes. The reason
for this 1s that, contrary %o the case of bodies involved n
mechanical :nteract:on*fféé iniernal energy of boglres
1NVOLIVRS 1n Nnon-mechanriZal i1nteracticn Ras a great influence
on TNEe Ccourse and nature of such interact:on. Thus, 14 we
et U represent The internal energy of the aodies i1nvolved,
the Principle of tne Conservat:on of Lnergy amounis to the
claim that, 1n an .solatez system T+U+G=conrnstant. Inso+ar
45 No attituwal ghysita. svystem s opurely fechanical this
formuliation nolcoce even <or systems whigh, <for prac+tical
Y8Aasons, wWe are lnCl:inec to term mechani:cal.

This ra:ses a croblem. I T,U, anz B are to :te

-
bl

b
rn

-
-

cons:iZeres Z:ist 1T ought o be pessitle o Ccefine them

inlepengently ©f one another. Thus T o neecs to oe cefinec

solely oy reference Tc cuar+t:

rt
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y ©f motion, J neecs to He
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- Some Logical Considerations

bodies involved. Unfortunately, in the case of Q the

internal energy of tne bodies invelved, there proves to be

%4 Electrostatic energy,

no independent means of defining it.
for example, depends not only upon the internal state of the
bogtes 1nvelved, L.e., their charge, but alse upon their
pesition anc their velocit:es.s

What this means 1s that 1t will prove i1mpossible to

separate these three forms of energy 1n the final analysis.

(=

n the absenze of any means to distingulsh in any ultimate
spnse fetween T,.,U, and @, we canncet descripe the nature of
enersy. Ag Poincare ncoted:

All would go well 14+ these three
terms were ansolutely cistinct, 1+ 7T
WBre Droportional to the sguare of the o
velocities, U independent of these
velocities and of the state of he
nodies, B incdependent of the veleccrtiies
anc of the positions of the bocies anc
cependent only on their 1nternal state.

Thne expressicon for the energy coulcd
be resolveg only 10 one single way 1nto
chree terms of this form.

But this 15 not the case; consider
elecerif:e22 bDodies; tThe plecirostat:c
erergy Cue to the:ir mutual action w:il
evidently cepend upon thelr charge,
is %o say, oOn their state; bdut 11 Wil
pqually depeng upon their position. e
these hodies are 1 motion, they will
act one upon another elecircdynamically
ang the elecirodynam:s energy w:ill
cezgend not only upon thelr state anc
their position, but upon thelr
velpocities.

we therefore ne longer have any
means ©f making the separation of the
terms which snoulcd make par< o+ 7, cf U
ang of U, and ot separating the three
narts OF energy.

[

bt
J
\h3
rt
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I+ (T+U+@) is constant so is any
function F(T+U+Q}.

) I+ T+U+0 were of the particular :
form I have above considered, no

ambiguity would result; among the

"functions F(T+U+3) which remain

censtant, there would only be one cof

this particular form, and that I should
conveng to call energy.

But as I have sa:d, this is not
rigorously the case; among the funcitions
which remain constant, there i1s none
which can be put rigorously under this
particular form; henge, how choose among
them the one which should be called
energy”? We no longer have anything to
gulice us n our cho:ice.

There only remains for us one
enunciaticn of the principle of the
conservation of energy: There 1s
Sometning whign rema:ns constant.

ALL-%that can Se sa:ic 1s that 7, U arc G are all
man:festations or forms of energy anc that in a causally

<
1solated system thelr sum rema.ns constant.

3 .
Two attempts have oeen made to sidestep the difficu

,_..
rt

We BxXperiente 1n Irylng to say what energy 15

TO CTYEr an oIZPratigonal cefinmition ofF LT, Civen the

impossiDiliity of Zeflining energy by‘reéerence To any

]
n
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rt
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rt

rocssesses, wWe musit, 1T 1s urgec,

cefinpe L1 10 terms ©F the parsicular experimental procedures

ATTragiive as this aliernat:ive might seem, 1%t 1S

unsatisfactory 0 that 1t coes not take :nto acgount “the
LD »
- <
TLiexA101liTy oFf The Zoncept -and the unifying effect 1t nas

»
nNaz on cirffprent areas of science. I¥ energy 1s to se
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defined by reference to particular experimental procedures
hY

1t is gifficult to understand how the concept can function
in the way 1t doeg. As Thecobald notes, "If operationalism

were valid, we should not be able to do something which we
™
clearly can and do co, namely use the concept of energy

Seyord 1ts or:iginal mechan:ical context, since the methods of

measuring mechanical energy are not those for measuring

thermal energy and sco Qn.“7

-
i

he second attempt to sidestep the difficulty we

4 .
experience 1n Lrylng to Zefine energy :s to suggest that the

Princ:ple of tne Conservation o4 Emergy 15 merely a

convention ant that there 1s no neec to define energy.

ACcorcing tc this line of thougnht 1%t s merely a

well-estanlisnec conventisn that whenever we observe a +~E we
shoulc seek a correspont:ing —-E. 14 such a -E i1s not

- -
immec:ately obvious we invent a new form cf energy. Thus in

a4 system wWhich s not acirabat:ically :sclateg the Prinmciple

of "the Conservat:on of Energy 1s stated as AQG=2W+iH [where
G 1s the change 1n the internal energy o4 the system, W 15\\\
The work cone on the gystem, anc 4K 15 the heat anscrbhed by

the systeml even though no i1ndependent means of measuring

8

“he guantity A0 exists,. Given the fact that there 1s rno

indepencent means of estimating 406, :t seems we may regard
the Principle cof the Conservation of Energy as merely a

convention, alzeit a very well—-pstaslished one. AS sSuCch 1t

- =
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makes no attempt to describe any real feature of the worla
and en'joys complete immunity to empirical testing.
'

This suggestion overleooks an important “fact. It
ignores the fact that, although the application of the
Principle may in some cases be a matter of convention, it is
not so in all cases. In the face of an apparent exception

P
e the Principle of the Conservat:ion of Energy, & scientist
may postulate a new form of energy, but, if his hypothesis
15 not to be considered ourely ac hoc and consequently
rejectec, 1T mMust be shewn that this hitherto unnoticed form

7

of energy 15 a function of a new set of var:ables -0f state
angd that 1t manifests 1tself 1n at least one i1ndependent set
Of circumstances. Thus, "to postulate a nmew type of energy
_transéer in order to comply with the requirements of the
conservation of energy ... would be quite rightly deemed

insufficient, unless we.could show the generality of this

new type of energetic tranmsaztion and arrive at a universal

< -
exchanges:rate for 1t."’ It 15 clear that the Principle :s
not merely a convent:ion, it descr:ibes — or at least claims
3 o
o describe - some real feature of pnhnysical processes.

Energy, then, is not %o be cefined operationally and
the Princ:ple of the Conservaticn of Energy is rnot merely a

convention. But neither can we say what enmergy 15 l:ike; we

canpot define 1t by reference tc any essenzial preoperty :1t
possesses. This seems somewnat strange. Normally, when we
3
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consider something to be real we expect to be able to
describe it in at least some respects. Why, then, in the

absence of any such description, do we consider energy to be

.

real?

The answer, I think, is this. The first two conceptual
elements of conservation principles, 1.2. the belief that
that wnich changes can only be explained by reference to
thatl which does not change, anc the bSelief that that which
Changes can in fact be explained, profuce 1m us the
expectation that there exists something which remains
invariant and which served to explain the semsible world.

~
Wnen facec with a large body of experimen<al ev.cence which
demonstrates a mathematical invar:ance Wwlinin a causally
isclatec sysiem, we regard this as confirmation of cur
expectation that there ex:sts something 1nvar:ani. Th:s we

cal. energy.

bt

Lnfortunately, . .what 15 actual y founc 15 not the

pers.stence of some fundamental Froperty or gquality which

may oe igentifiec as energy, Sut a quantitat:ive invariance

N

WwhiZh character:zes thne relat:ons :etween'changes whign Take

place within a tausally i1sclated system. Wha<t 1s really

measurec by scientists 15 the capac:i:ty of such a system <or

change. The claim that energy 15 conserved amounts - a% a
purely experimental level - to the cla:m tnat a causally
1solated system has only a fixed capaciiys for change. Thus

3s T .
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any change in one aspe;t of such a system will be
accompanied Dy some equivalent ;hange in another aspect of
the system.

Scientific ingquiry progduces evidence of mathemat:ical
inwvar:ance. This evidence, interpretéd in the ligrht of our
conviction that there exists something invariant, gives rise
o the neotion of enmergy.. Irconically, although this evidence

emcourages our conviciion that something ex1stis which

remalns i1nvariant, 1t alsoc makes 1Y1S expression very

-
[

gir+ficult. It encourages this cenviction by cenfirming our
exgectation that an 1nvar1an;e may e found in the midst of
comstantly changing phenomena which at first glance seem to
sear l:ttle relation e cne another. It makes the
pxpression of This cCconvicition very‘cszlcult, nowever , in
that, whilie 1% confirms the existence of a mathematizal
rnvar1ance, 1t precludes us from 1centitying this invariance
wlth any obserga:le property or guality. We fing ourselves
1N a3 paragox:cal situation. The very evicence whioh
supperts our Conviction that scmething remains invarliant
rencers tThe expression of that conviction very gifficult.
One at4empi to estape the cirfficulty would be to argue

That the gquantitative invari1ance we observe does not 1mply

~“me pxistence of sometihing which remains invariant. I

t

migh

rt

he argued thnat 1t s Just a fact that a guantitat:ve

tnAvariance characterizes the relation Setween changes in a

b -



Some Logical Considerations

causally isclated system and that there is no need to
explain this fact by reference to some mysterious substance
Thought to underlie these changes. All attempts toc i1dentify
any property or gualility of this presumed something have come
to naught. Surely, tnerefore, 1%t 15 better to cease

=
postulating the existence of some myster:ous substance and

merely note the sxistence ¢4 a mathematical invar:ance.

There 15 Nno neec to infer the ex:stence of energy. The ,

invar:ance characteristic cf such systems 1s merely a brute

+act anc points to nMothing Heyonc stself.

3

This abandenment ¢f anmy attempt To exglain this
invarilance 1s unjustifiec. Faceg witn the fact tThat there
always ex15ts a precise correlation bDetween the changes
wnich take place :n a causall i1solated sysiem, the
SCientist 1nevitably searches for some exflamnation of why
this shoulc qe SO. He coes SO precisely because he 1S
comvinced that this exatt correlation setween changes 15 not
Just a Drute fact, forever opague Lo our understanzing, oub v
reflects an orcer ang structure which may oe uncerstooc. 2°
He postulates, theretftore, the exlistience 0o+F something
(energy) uncerly:ing this nvariance and n terms of which
the phenomena may 232 uncersieoc. His success 1N exp.laining

i
and manipuiating the phenomena anc the ntegral part that
The concept of energy plays 1n his ab:lity To do th:is
suggest that he 1S Correct 1 Nls Cconviction,

37
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Some Logical! Considerations

Nevertheless, 1t must be admitted that there exists a
certain ambiguity 1in the way in which energy is spoken of.
Sometimes it seems to be conceived as something subétantive,
as tne basic stuff of which the weorld is made, e.g., the
matier which makes up the desk at which I write and the
chair at which I s:it 15, presumably, Just a form of energy.
Cther ti:mes energy seems Lo De.thought of merely as a
measure of change or the capacity to change.

This ambiguity arises due to the fact that energy 1s
never directly obhservec. We infer the existence of energy
as the cest explanation of the mathematical invariance
character.zing pnenoﬁena 1n. a causally isolated system.

: -

Jnfortunately, the fact that such am inference is necessary

tf ene 1s Lo arrive at the concept of energy :s not always

3
m
il
.-
Vo
r
M

a. Comsequently, tnere is often confusi10on between

rt
g
m
ba
]
+

ferrec concept of energy anc Lne evicence whigh 1%
Taken To supoort the 1nterence. The result zsqa certain
amSigully Im The way 1n which energy 15 talkeo adbout.

Cnce 1t :s Feal;:ec That the concept of energy rests
uocen an 1nference from the existence of mathema+tical
invariance 1n fausally 1solated sysitems, 1t becomes clear
That energy (s concelved as something substantive. We infer

Tne ex:istence of energy Cecause we are conv:incec that some

reality must uncerlie su

n

Noguantitative invar::ance. znergy

1S gonfeilveZ &85 Tthat w

J
ba
n

uncerllies anc exglains the

3
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Some Logical Comsiderations

phenomena of nature. Given thig, 1%t is scarcely surprising
that we conceive of'energy as something suastantivé: the
external world revealed by the senses is conceived as
something real ang substantive anc cannot be explained in
tTerms of something non-substantive. AS Meyerson noted,

The physicist ... =egins by
believing Slindly, as does every man, 1in
the conceptions of common sense. He
mod:fies them afterwarc, but how coes he
modify them” Solely by proteeclng +rom
reality Tto reality. When he nhas
cecompeosed the stick into & nebula o¥f
atoms, cor sven, i1t you prefer, of
electric ions, these atoms or these :10MS
are as real to him as the stick was: he
nas never, indeec, ‘reduceg’ anything
but substantive to substantive, object
o object.

[y
[

It 13 no acc:icent, therefore, that, cespite a certa:mn
am%}gulty and looseness in tne way 11 which the *erm is
uséc, energy 1s CoONCelved as sScCmeihing substart:ive. Inceec,
1N the tThought of many there seemns an'zcent;41cat;on of the
concept ¢f energy ang tne concepgt of substance. Rooer<t
Conen netes that "all thne early ciscoverers of the
conservation Of energy, Carnct, Maver ancg coule, argued that
tenersyl ... was LoC imsSorTtarT to 9e cestrovyed, guite like
agveorfates 1n garlier centur:es hac arguec adout material

substance”, " anc D.W. Tneodalc notes tnhat "energy :s

-t

justifiadniy callec the ‘substance’ of nineteenth-century

PNYSi1gs, JUust as maiiler was the ‘suzstance” ot the ohysics

CF Newion anc Locke 1n The seventeentn century. "=

2



Some Logical Considerations

The critic may object that there is a problem with this

ine of argument. The concept of substance is a notoriocusly
di+ficult one. Many philoscphers, despairing of attempts to
ascribe any prdperfzes to Substance or show that‘it has ’

-

empirical Fgference, would like to dispense with the idea of

substance altogether. Surely  this ought to make us very |
wary of linking the concept of energy to the concept of
substance.

In reply to this oojection, i1t must be admitted that we
Cannot say what energy 15 like; we cannot define it by
re%erence‘;o any essential propertles it posSsSesses.

However, 1t c&és not follow from this that the cengept 1s
cevoll of empirical reference. Clearly, energy
consicerations influence physical behaviour. Equally, there
‘are constra:ints on the way 1M whicth we talk about energy.

. ,’/

AS Was Shown when we discussed whether the Principle of the
Conservation o+ Energy 15 merely a convention, we are not at

-iDerty to 1nvent some new form of energy and comsequently

sScme new type of energy trancsfer unless we cam also show the

N

gererali:ty of this rnew type of energy transter ancd

cemonstrate some sort of universal exchange rate between it

anc ouner +orms of energy. it 1s not the case, therefore,
That tne concept of energy is deveoid of empirical reference.

I suggest that the relation between the :dea of

sudstance and the concept of gnergy (s analogous tc the

“a

. &0 ™,
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- -

-

relation between the Principle of Sufficient Reason and
q
specific conservation principles. Unlike specifi:,\k

conserwvation principles, the Principle of Sufficient Reason

is held a prigri. ‘This is not to say that we conceive of

the Pr:inciple of Sufficient Reason as a necessary truthg

that there 1s no state of affairs in the world which would

lead us' to abtandon it. 1t is to say that we are predisposed
to believe the Principle of Sufficient Reason and that we do
not wlilzngl} abangon :1t. It is through the Principle of

Sufficient Reason that we are convinced that.all,events have

causes, i.e., a sufficient cor determ:n1hg reason why they

should occur. We are convinced that evenis do not just
oy : h

~

happen and that we-cannot get more out of a system than we

SUut in. We postulate, therefore the existence of
P ’ ’

conservation principles.

The problem with the Principle of Sufficient Reason 1is

-

that, taken by 1tself, it is powerliess to de more than

éuggest the existence of ceonservati:on principles. In the

[

absence of positive ewperience of the disciplined and
Cumulative so%t chnaracteristic of ‘science, it is possible to -
postulate that something is conserved, but it 1s impossible
0 eirther test tThis hypothesis or be precise_:oncernlng'the

nature of that which is conserved. As Mach noted,

In general, a lower stage of
knowledge may perhaps be distinguished-
. from a higher cne not so much by the
‘ difference of the conception of
41 '
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causality as by the manner of
application of this-conception.

He wWnho has no experience will,
because of the complicaticon of the
phenomena surrounding him, easily
Suppose a connexion between things which
.y ('ﬁa_\_/have no perceptlcle'lnfluencé on one

- ancther. Thus, for example, an

alchemist or wizaru may easily think
that, if he cooks guilicksilver with a
Jew’'s pbeard and a Turk 's nose at
micnight at a place where roads cross,
while nobody coughs within the radius of
a mile, he will get gold from it. The
man of science of today knows from
experience that such gircumstances go
not alter the chemical nature of things
ang accorcingly he has a smoother path
to traverse. Science has_grown almost
more by what it has learned to ignore
than by fzatlit has had to take into

. accourit. '

The problem Which ari1ses when we consider the not:cn of

subStance 1s wery similar. It 15 that the notion cf

substance - li:ke the Principle of Su$<f:.:cient Reascn - 15, at
a purely g prior: level, empty. We postulate the exi:stence
04 substance 1n orcer to explaim the realm of changing

nenomena. Unfortunatel 1N the absence of a poster:i:or:
b ]

elements of knowledge 1t 15 1mpossible 410 ShNow that the.

concept has any Content. Hence the suspic:icon arises tha+t

the notion of substance i1s at 2est a barren concept cevo:rd
of any possible reference to the empirical worlao and a%t’
worst a metaphys:ical chimera. ' N

wWhat saves the concept of energy from such a fate is

rt

nRat, unlike the purely a prior: notion of subnstance, it

constlitutes 2 cyntnesics of a oriorl and a posteriord
42
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elements. The conviciion that someihing exisits unchanged,
. -

by reference to whilich change may be explained, 1s a prior:
and ari1ses <from our agherence tTe the noltion of substance. [+
1= 15 'tR1S conviction which motivates our search ‘for
something which remains unchanged in the migdst ©f change.
The empirical evidence whiCh SUpporis our convicTion that,
although we cannot Know any-of 115 essential nroperties.,

tnEre 15 scmething wWwhich rema:ins invariant 1n the miCcst o¥f

change 1S known ‘@ posteraor:, however. It is The synthes:s

of this empirical evidence anC Dur 2 Drior: conv.Cction Thax ‘
something ex15Ts unchangec which procuces the contept o
energy anc guaraniees «he importance of This concest 1n our

Thinxking.

-W0 E0ORMS OF THE PRINCIPLE OF THE CONSERVATION OF

ENERGY

I motec 1n the precesing secTion that Sur Telief that
shmEre EexiSTE-SOMEBLNING 1nNvariani Dy Which wWe may exgialn
chang:ing phenomena 1S aromuces Sy our commitment 1o the LcEesa
+mat tha+t which 15 ZonZitionec in Lime can only e exglainedl
Sy that which 15 invar:i:ant 1n time, ang our commitment T
tne Princ:ple of GQufficient Reason which leacs us TO tnink
that phenomena may ingeec oe explarnel. We have, Therefore,
ne 1deé tha+t that which goes not Cchange 1S somenow more
iommamem+tal tman that whlin Joes. Thus, for exanmple, we

&3



cal Consigerations

Some™.og1

“engd to think oF a ‘filower

matter oF which the <lower

~other related, Dut

-
~

nNave 1S tha

~hat we nhave
cien
caoi
:omé

—~
-

2 Wl

™

bt

grt reason.

sunZamental. nowever,

0

]

duses T Come 1nto srHlsie

stie

M

n

e

an
b

N

-
- -

toes

-
[~

ces,

B\

A . :
LN Zause woult te more fu

as neing less funcamental than the

1S Zomposed.

nevertheless-distinct, 1dea we

most funmcamental not only. coes

1inTo nor 5o out of existence.

1fea 15 a natural Conseguence cof

T Reascn. We are, by wvirtue oOfF

e of Gufficirent Reason, convinced

1Mo existence wiithout a cause

Thout a Zauge. .e., a cetermining

15 most

—

noe or exlstience.

two 1deas - :mﬁ

-
Pl - -

hese

runcane

1S5 mMost

Wwhioh

cmange but cannot come inte

ugn re leg

o]

atec, are cally

'Y

+

Zoes not change coes nNot

exristence nor That T- may

-

-
[

-
[

rt

15 only To assert tha

-’

curing

does not change. Thus, to say

mot change 15 more fundamental

-
~

-
~

Zoes not entairl that na

thing

~ o~
gy



Q

Some Logical Consicerations

is funcamental 1n an absolute sense, That there :1s notning
whichn Srought 1T 1mto existence or might Zause 1t 1o cease

T exist, ' -

c
3

Imfortunately, these two :iceas are ne:s always clearly.

cistiinguishec. “he Principle of the Conservaz:on of Energy
1S commonly Statec as ‘Energy can neitner oe crea<ers mor

- : . 1S -
cCestirovez although tx +orm may cChange. - cr as noan

isoclatec system [i1.e. a system not causally nfluencez oy

1
the tctal

¥l

sometning ctner tharm 1tsel sl mount Cof energy
Tema.ns Zonstant alihough 1is form may change.  G° sually
TOBRSE TWC formulations are usec inlerchangeazly, The

LNSSOKen assumption

¢

eing Tnat wney are log:

'
(A
W
b
v
<<

Poulva.ent. . 2uSpe

]
rt

That Thne reasscn Theso Twal statements
are tTaker 1o Se logifally 25uivalent s Snat whem we <ai. -
::St:nguLSﬁ optween Somethinn Tzt Zhan

-

SEING UNCaUSES, WE are 1eg Very Sulfw.y %8 comz.u

—realied nor cestrovec.

-
-

15 essentilal I realize, Nowever, tmat these

it
b
0

Stalements are Nol l0glZfally ecuivalent. .We can mes

n
m
LN
A
Q
3

the statement ‘Eﬁergy can nelither Se crea+tes ror
gesiroyec. ', the statement "Inm an :1solatec SYSULem the tocta.

ahount cf energy rema.ns constan<. We zZzannct from zhe

N

statement, 'In an isolatec system the total ameuni oF ener gy

"
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remains constant.’, cecduce the statement ‘Energy can neither
ZE Createl nor cestiroved.

what th;s‘reveals 1S that the statement, "Energy can
ne:tner e createc nor éestroyed.', is conélmerably strongef
Than tne statement T ln aﬁ isolated sysﬁem the total amount
¢t energy remains constant.’ The +ormer statement could

T, TOr examcle, be helc Sy a thelst since such a

o
cn, rules out the possibility of

Sstatemenrnt, Sy Ce<finit

'

1o ex ninllc of erergy. By contrast, a theist could
-Z trmat 1 oan Lsolatel system, 1.e., a system not subject
IC¢ tne Zausa. nfluence of something other than 1tsels,

ENEergy ~emnains IdNsiant since such a statement implies

ToLTNLNG ConCferning Ine possitillity of creaticen ex mihilo,
S=%T 35 1T 1mMplies noitnhing concerning whether in fact the

STVSIZal universe 1S an isolated sysiem, l.e. open to
re-orZering Ty a4 Lranscencent agent.

IT 1S azprocriate @t TnNis TOLNT IO ZISCUSS very briefly’

anm 1SSsue ThRat wWil. e nore fully cealt with in later
Zhacters. Thlis 1o o tne tssue of the relation of tnese two

statgnentis - ‘Znergy Zan ne:ther be created nor destroved’

~

NS In an isolatec svsiem tne total amount of energy

0

remaings Zonstant’ - to experimental evidence. Again 1t is

IMPOrlant 1o note that these two statements are guite
Cistinzi. A large 2ocy of pvicence sSupports the comclusion
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Some Logical Considerations’

constant. It is a further ih%erence,_however, te conclude
that energy can neither be created nor destroved.

What this suggests 1s that we.could conszstentiy accept
well-evigdenced scientific claims that the amount of energy
1n an isolated system remains constant and yet deny the
further claim that energy can nei1ther be created nor
destroyed. It might be argued, wf course, via Occam’'s
Razor, that the nference from the constancy of energy in an
1solated system to thé claim that energy can neither be
created nor destroyechzs Jjustified; that there exists no
reason to postulate anytnhing more fundamental! than energy.
Whether or not there ex1sts reason, or there coulld ex:st
reason, to postulate semething more funcamental tnan energy
15 a matter of considerable pnilosophical cebate; a ceha<e
wn:én wil!l concern us 1n later chapiers. The point Wwhighn

while scientific

b

t

must be siressec At aresent 15 tha

evidence supporits the claim, 'In an :solated system The
total amount of ernergy rema:ins constant. , the claim Znergy
can nelther oe, Crealec nor destroyec.  regulires a fur ther

inference. Pr:ma_+ac:e &t least, we are noil sging

unscientif:c :f we accept the claim that "'In an :soclatec
system 4the total amount of energy remains constant. , Sut
deny the further 1nference that 'Energy can nei:ther oo

createc nor cestroyed.

|
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Some Logical Considerations

CONCLUSIONS

'%wo conclusions may be drawn concerning the 1ssues

glscussed in this chapter. The first 15 that the Primciple

-

of tne Conservat:ion cf Energy 1s a powerful synthesis of a

grior: anc a2 posteriori elements cf thought. Tﬁe conviction
that someining 1S conserved has 1ts conceptual roots both in
our ConvigTion that something nvarilant must exist 1f we are
C exdla:in that which changes, and in our loyalty to the

Pr:q:;ple of Suff:cient Reascn wnhich leads us o 1n§15t that

EVENIS may fact oe explained. It 15 this a prigra

b

lSvalty o the ngtion of invarlance whnich largely motivates
Sur searcn f0or ConServalicn pringiples anc which explains
oUr r@acy accegtance cf Then. However, what 1s ceonserved :s

RODWS 4 Dosieri1or:, as inZeec s the empirical eyldence

‘.

~TLCT SUZDCrIs our COomvViICTicn that there 1s something which

LS ZonserveC. IT 18 tnis empir:ical element which :s able o
Sive ZomTent T Sur A4 Srior: metion of :nvar1ance§ a not:on

ATIIT ASLIT TINEerwlSe remaln emsiy anc Sarren.

1S Inhat Tnere are two forms ofF thé Praincinle
ne2rvation cf Energy. These are:

rgy Zan neliner e createc nor
—

TiZr In am isol ol

isC.atec systiem energy wWi..

“EmaLn Zonstant.

ALINCLIN TNBse ITWe forms are used interchangeacly, the

=“NBIoAEen asSSumpiion Selng tnat they are legicall

\

m
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Some Logical Consigerations

equivalent, it is important to realize this 1s incorrect.

The first statement i1s much stronger than the second and

less directly supported by experi:mental evidence. It will

be i1mportant in considcering the philoscphical 1mplicat:i:ons

of the Principle to keep this distinctien firmly 1n mind.

49
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Uncaused Events and the Conservation of Energy

/

N

CHAPTER THREEZ: UNCAUSED EVENTS AND THE CONSERVATION OF

b
v

3
-

In the srevious chapter ! nmotes tha< thnere 15 a

Jetween Ine Principle cof Suffic:ent Reason anmd the Pr

e
o)
n
b

o
b
m

of the Conservation of Energy. TrhRe conviction that

S0MEIRING 1S Zonserved has :ts rects not only 1n 4he

coservation ©f embir:ical cata, -Sut alsc :n agdherence

Frincisle of Sufficient ~eason. I noted that lovalty the

— " - A . oy - - 4-"‘ - I - - 1
TinZip.ie of Suffizient Reason iarge.y motivaieo Tre sparch
for o

~AServatlon prinfizlies anc accounts for a great ceal o+f

INE flrmness anc Conficenmce wie-o WRlCh the Princiole ofF +<he

In Tnis ChaDior I oZiscuas two relates 1ssups. Firgx :

. . - . . om L . i
CRpLOre tnhne link Setwoen The ~rinciole o< SUr~lCZlent PEaSOﬁ

anZ the Prircziple of Ln:iversa. Caus

fu
ot
e
it
<
B
J
n
it
J
]
]
1]

b)
pd

Setween tne P

ringiple of Universal Causalizy. ancs spesific
fonservatiorn orimcisles., SecornzZ, I Ci15CuSS WhBtRer i

[

would imply Tnhne +algity o< *ne PrinZ.iolie of *he Conservaticn
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Uncaused Events and the Conseryvation o4 Enerdy

A
of Energy.

-Concern:ng this secoad fssue, 1t should be noteg that
1t 1s relevant to discussions of acausal interpretations of
Juantum mechanics. Since expleoration of the different
mroposals concerning the 1nterp;etatlon of gQuantum mechanics
lies neyond the scope of thisg th9515, I propose only to note
this point. Nevertheless 1t 15 an 1mportanmt i1ss e.!l
Actausal nterpretations of guantum mechanmics Are not usually
thogght tc entail tne.falszty.o4 the Prainciple of the
Conservation 'o0f Energy. )Should 1T emerge that the
SCCurrence of uncaused events implies the fals:ity ofF the
Pringiole of the Conservation of Energy., these

..
Interpretations may not seem nearly as attractive or
compelling. AT the very least, they woulg stanmnc :n neec of

ré-examination, SIinNce most scientists agres that the

Prinzipliz of the Conservat:ion of Energy 1s not to be lightly
acanconec.

CALSALITY AND THE CONSERVATION OF ENERGSY

ihe Principle of Universal Causality may be statec as

the claim that every event has a cause. Both the status and

)
-

Trot

J
0
."
rt
T
T

S Cilaim are matters of consicderable cebate.
t
Guest:ionrs of whnat constitutes a cause anrc whether every
ey, - .
Event 1S causec are clf+f:zZult and, desorite an enormous

amcunt of arnalysis ang cenate, Dhilosophers hnave rearchecd no
. .
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Uncaused Events and the Conservation of Energy

firm consensus on these 1ssues. In what follows, I shall
4

explore these guestions :n light of =he links tnar exist

between the Prainciple of Un:versal'tausallty ang the

Principle of Sufficient Reason, on tne one hand, anc between

the Principle of Universal Causal:ty and t“hg Princ:iple of

-

the Cconservat:on cf Energy, on the oct-er.

bt

a

.,
3

Viewet nisteorically, the That every event has a

[4]

Cause seems far more than an incuctive generalication —ased
on thne results of previous exper:i:ence. Even The most
Cursory studldy of wTnhe ﬁ:stcry o+ scientific Thought reveals
not only the attempt ©d J:iscover the causes of eventis, Dut
also the ins:i:stence “hat events have causeas. Wwe finZ2 1m the
nistory of science an a_prior: lovalty To the icea =Tha<s
EVEry evenit nNas a cause. This zs“pot L0 suggest tThat we are

inevitably committec to regarc:ing_tne Princiole of Universal
Causality aé a ngcessary tru<ch. it seems qu:ite -oss:iole
that empirical evidence mign<t leac us %0 cuesticn The =ro+on
of this Principle. indeeao, ﬁn the case o0f gquantum

mechanics, Thilis seems to have éctually happenec. T s .
nevertneless True that this Principle has plaves a large
role 1n the ceveleopment cf science anc that the loyalty
accorded to ii goes beyonc that accorced " To a mere ‘working

hypothes:is. ’ Any treatment of 1t which does not recogn:iz

this historical fact anc acequately account for the

-

important place that tne Prinmciple has had :n our Thinking



Uncausec Events anc tne Conservation of Enerdy

mus:.ne deemec 1nacequate,

The conviCction which seems to uncerlie the Principle of
Universal Causality 15 that every event has an explanation.
Jne reasorn tnat this Princ:iple nas Deen.helc S0 strongly 1s
That it 3 mpliec Dy tne sei:efs that all events may be
explained anc that anm event 1s exnplainmed only when one g:ives
the Cause of 1S oZCcurrence. Wwhat this reveals 15 =ZThnat
ioyalty to tne Principlie of Un:iversal Causal:ity :s, at least
1t large nart, an expression o+ meli:ed in the,Prainciple of

S

“h

ficyent Reason.
Incea2c, there 1S a SIrong ragition which :nsiSts that
2 -
ihese two Princioles may he :entified one with The other.

Scnogennacer, for exygacle, exgresser the view -“hat the
— .

Principle cf Jniversal Causal:ity 15 2u+t an an exXpression o+

the more general Pr:incicle of Suffic:i:ent Reascn. He wrote:

the princrrole of suffigclent reason
appears as tne law of Zausality armg I
call 1T as sucnh tne grinciple of

) suttigient reason or grounc cf becoming,
BriNCIPLliIUM rationis sut+icientis
fLiengi. «-. Tne principle 15 that, 14 a
NBEW State of ore or several real coiects
azoears, ahother state must nhave
precedec LU Upon whICh The new state
follows regularly, 1n cther words, as
cften as tne first state ex:sts.  Such a
following 15 calleg ensuing or
resultings; the <:r

o
T state .S gallec Tnhe

;. 2
Zauvse, The secong ne e++eCct.

MEeyerson alsc Thougnt thnat there s a conmection hetwkeen the

bl
it
gy
Il
W]
tn
8]
.

Principle oﬁ.5u€¥:c;e“ anrd the Princ:ole o+

“niversal Causa.ity. e Wrote:
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Uncaused Events and the Conservation of Eﬁetgy

What 1s the origin of the causal
postulate® ... To discover the real
source of the principle 1t is enough to -~
recall the name which Leibniz and many
others after him have g:iven 1it. It is
the principle of the determining reason
or suffizZient reason. Wherever we
estanlisn it the phenomencn becomes
rational, adequate to our reason: w
uncerstanc :t and we can explain it.

’

Least 1t D nought that this linking 0f the Two

e
3

n
rt

3
-

SPrincipnles 1s co ined to thinmkers of the dealiist :

tragirtion, 1t 1S WOrth menit:ioning that even so positivistic />

a ohilosopher as Macn identifiec these two Princaples,

although he preferred o ‘reduce’ thes Principle of
Suftficrent Reason To thne Prainciale of Universal Causality,

rather Tthan vice-versa. Jhe important foint 1s net the name

ne Zhose, Sut The fact that nhe foncurrec in identifying

them., m=e Zommented that Tine law 0f sufficient rea.on 1s

NSt essent.ally Cirfferent from the law ©f causality or from

1S CONSB®BNSUS DYy ThINkers oF wicely dirffer:ing

chilogsoDniZal Temseraments 1ncifates that there can oe

liTTle Zoubt that tnere exists a link between the Princ:iple

Cc+s Suf<fizZipnt Reason ang trhe Pringiple of Universal

-

Causality. G:ven this link, anc g::ven the link that exists
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ffi1crent Reason and the Principle

o+ the Conservation of Energy, 1T comes as No surprise to

earn That tnere also ewxists a Close commect:ion bhetween the

ple o+ Universal Caucsall the Princ:iple of the

I
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Uncaused Events and the Conservation of Energy

Conservation of Energy. As we have seen, the Principle of

Universal Causality is an exbression of the beliefs that

every event can be explaineg and that an event is éxplained

only whifn one gives the cause of ;ts occurrence. It s,

therefore, basically tne expression of a fundamental

conviction that nocthing happens by chance, 1.e. without a

getermining Cause. According te this Principle, events do
not Just happen and we cannot get more out of a system than
we gut 1n. Consegquently, we must postulate some principle

of conservation.

it
This argument that the Prinmciple of Universal Causality

implies the conservation of some Dasic “force’ or "stuf+’ is

-

a very old one. It recurs again and again in the
cevelopment of the Principle of +ne Conservation of Energy.
Early Greek thinkers, although they hac no precise knmowledge

of particular causes angd effects such as we assoc:ate with

modern sclence, wWere nevertneless convinced of the existence

.

ot conservation pr1nc1ples.5 rater, as scientif:ic thought

developed anmd scientisis began to be more precise 1n their
-

attempts to describe what is conserved, we find the same
argument. Johann Bernoullil (14667-1745), for example, argues
that vis viva must be conserved on the basis that,

Evervyone regards as an incontrovertible

axiom that nc efficient cause may be

destroved either 1n whole or in 5ért,

but that it produces an effect egual o

1ts (apparent) loss. ... It is ...

clear that, 1+ the vis viva 0of a body
35
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Uncaused Events and the Conservation of Energy

deareases or increases on collision with
another body, the vis viva of the other
body will increase or decrease by the
same amount, the increase in the one
Seing the immeciate effect of the
gecrease 1n the other. This necessarily’
implies the conservation of the total
Guantity of vis viva, ©or that the total
quantity remains constant during the
. collision.
~. .
Still later, we find Helmholtz (1821+-1894), one of the

discoverers of tne Principle of the Congervation of Energy,

using this argument. He argued in his famous paper " The
Conservation of Force” tnat the attempt to discover
invariable laws and ultimately principles of conservation .s
mage necessary angd justitied

Dy the funcamental principle that every
change 1n nature must have a suffidlent
cause. The proximate causes, to which

- we refer natural phenomena, are
themselves eitner invar:able or
variable; in the latter case, the same
fundamental principle compels us to seek
still Ffurther +for the causes o+ %he
varlation, and so on, until we arrive
finally at causes which operate
according to i1nvar:able law and wnhnich
conseguently produce under tThe same
external zongitions the same effect
every t.ime.

L:ke the Principle of Sufficient Reason, however, the

o
-
ba
2
N
b

o
-
n

of -Universal Causality cannot by :1tself give rise
-to any positive knowlecge. It produces in us a

precisposition to believe that all events have causes, but,

in the absence cof a_posterior: elements of knowledge, 1t

remains an empty Clainm. Unless there exist these a

. ' 36 . .
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Uncausec Events ang the Conservat:on of Energy

posterior: elements of Knowlecge we have no way of
What COeMNSTiTuLes a Cause anc ng way of LTesting the

that all events nave causes. The relaticn Detween

N .

of Un:iversal Zausality anc.tne Princ

Prynzicl

M

be
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m

Conservation of nergy s, Theresore, similar

-

relaticn wn
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b alie B igiert
Tpason anc tne PrinZizlie of Tnhne Zonservaiion ofF Ermercy.

The re.LaTi10n DETWEEN TREg Praimziple o _miversal
Zausality ang tne Frincizlie of tne Zornservat:i:on of Imergy 1S
this. Tre Princizle of tme Conserwvaetisn of Imergy., aliohouns
Closely .Lin«BPC TS The Prinigle oF ZnLversa. Zause.liTy, S
NSt o LfenmTiZal To o oLt. Tme Frifcisle o+ thellonservatict o4
Energy 15 tThne result Cf cur a&TIemZt 1o Sive empiriZal
content T2 TNe & prigri ZonviZIlos fTat tners 2-l1sts soTe
funcamental ZrinclizlE ©F ZInservaiioo anI that very gverst

-
nas a ceiprmining Zause. T Tormgtiiuies & "lllimg o oz
Tne Priczizie $F Cnlv@rsel Zausanlty anc Zives IoTiest Lo
. T ‘ . *
ADAT WOLLZ CINBrwlse reTais an emItwv fflals.
e
ncesz, as 1Ne early Zreess were «“eeTly asae,- 1T 1re
. %

ThysSiZal universe 1S all That ZxistS-ans 1S, 2 Tvoothes: .
an 1s5Slatec sysitem, Tnen The LTIDLiZatifons oF ConservaTiIr
anc causaliliy merge. In suZnm a2 Case., TNE relatiTrhstic
Setweern ZausSation an energy-—momenTul flISwWSs ... lwoulc nazve!l
the lggizal status of an emoirifallv ZLlsIcveres lZentiTv,
mramely Thnat The Zausa. re.aTtisn 1S o lZentiial o wmlTh o a Zgrtaln

-
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10

onys:i:cdlly specifiable relation.” It comes as no

surarise, then, to finc a anmysicalist such as Davic Faire-
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=3+ "=mp DLaus:ibil:ty of pnys:icalism as.a thes:is
accut SnysiZal chenomena an:\3h91r interrelations gives
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Frmason ta SLSSeCTt That The cauggl relation woulc have a2
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Uncaused Events and f£he Conservat:on cf Energy

ocouples a prominent place 1n scientific thought ¢he notion

- ~ —_— - - PEEY — -
o+ cause dJdoes not. For example, Buine, following Russell,
argues that "a noti:on cf Cause 15 out ©F .plage 1n mecern
ohysics® = . In Guife’'s view, 1t 1S an

r fact Tthat Tthough
nce 1 cesgribable
N unsc:i:e nguage as tne .
cirscovery s, Thne notion oF Cause
1tself nas no m place 1n science.
- The c:sapaeafaﬁ;e Cf Zausal term:inology
from the jargon cf orne oranZh ¢f sCience
ang ancther has seemeZ w2 mars tne
Srogress 1N uncersianc:ing o+ the
Dranches concernec.

Surely “hiS Ccoulig-nNoT SE LNE Case i+ The Sroscse:s v
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It ZMySlIS nas 1n o taZft o recucel Tne

fausa. re.aiicnt Lc one naving to 2 Wit

erergy—mcmentum TransTers, 1T 19 "marZily

a SUrQrise Thnat ZhYSlTa. SILiBnIR Tas
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Ungausec Events amd the Conservation o+ Emergy

-

cf tne notion of causality indicates not that causality
e

cannol De :igentiflec with energy transfer, but that the

atiempt tCc do SO has heen successful.

we might well cuest:on Fair's thesis that physics 15

cescrigtively anag explanator:i:ly complete anc his consequent

]
'

tlaim thnat all cases of causal:ty may oe Correctly viewed as
cases 0Ff pnergy transfer. Nevertheless, there seems little
- That, at a practical level, tne Princ:iple of the
Censervation of Energy i1s — as were thé conservation

crirnZiples whicoh orececec 1t — essentlally an “tiempt om the

. ’

T ear T o+ 5

f
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1BNIISIS o Circumvent conteptual difficuilities
A

Tne causal relation and yet apply the

b
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Wi
rinciple of Un:iversal Causal:i:ty to phys:ics. True, the

fausal relation can only be contingently :dent:ifiec with the

M
tu
0

+

Lz 't erergy traﬂgﬁer ans the Principle c+ Un:versal
—ausa.ity. Tan only Se contIingently 1denNiifiel with <he

-
=-imzigle of the Conservation a4 ctnergy. It 15, inceed, -’

lZg:ically Sossinie that the Srinciole of Universal Causalivy

Zou.Z e nsTantiates in oa numbher of Cltferent ways, ou=z



Uncausec Events anc the Conservation of Energy

THE CONSERVATION OF ENERGY AND UNCAUSED EVENTS

in1s link between tne Principle of Universal Causal:ty

and the Principle of the Conservation of Energy ralses an
interesting question. Is :x possxoie to- atcandeon helred fn
I ) .

the Principle ofFf Up:versal Causad ity yet reta:n oplies 1n
the Principle of the Comserva:};; cf Emergy?® _ - —

The quest:icn 1S an l1mportanmt one. Contrary o parl:er
thinking, Tne Pr:ﬁ:l:le of Universal Causal:ty 15 presenzily . V’J
ViBWeD wlth suspilcion énm 1S wiZely guestiones. Thne
Pringcisle of the Conservaticn of Eﬂergy,—Oh < he c:he} ~an~<
1S wWell-esta2lisnes ant wiZely atzepied. Lhere are tnus a

NUMIBRr o+ 2onilosSohhers wWho reject the.Princigle of niversa.

-

Causality, wnile aftzZepi:ing *tne Primc:iple 0F Tme. Zonservati:@:or

o Emergy~//51ven Tne Z.14Se Line SEIWeen INESE Two )
‘Pr:nc::lés,':he uestion ar:sés wheither Tnese Chi.zscooers

are Zonsistent LN Thelr TNnin«ing. It 15 essential o -

¥
Causal:ity ang sxill. justify cel:es 1m tme Pri;c:icls of the
Conservation of Znergy.
Before apgorcacning Tn: 1SSLB, I wWlST IO Taxe Twe
ocrelliminary oINS, Tme first 15 Tmat [ oam ﬁ:t‘§g;§951-bg

That Tals aSout Zauses fan D8 ellminatel Lo favour tof Tale

asout energy Transfer. I think 11 very li-elw tnat cur



Uncaused tvents and tne Conservation of Energy

what [ am suggestiing s that the link between +he Principle
' »

=¥ Lriversal Causal:ty ans zre Principle of the Conservation

of Energy raises the Suesi:on of whether we may ceny the

sormer, Sut affirm thne latter. The guestion 1s not whether

& Tause Iarm e ge<inec n terms of energy transfer, put

wWohBELTEr unIauses events 1nvoLlve Thne non-conservation of

The seIsnI Soimt I wish o make s that I am not

i
)
)
it
mn
|
41
]
}
Uyl
ot
N
L
it
¥
[N
!
J
m
0

rinZ.plie of Universal Causal:ty 1s

TAlSE Tten 1T 18 lIgifally necessary thiat the Principle of

The Lfrservalilior of Znercy must alsc. be false. I nave said
That tnhe Fringiz.e ofF Lniversal CZausal:ity entaills a

TunZamertal £rlnNIlzle S Zomservatlcn anc That tnis
=TiTIiz.2,. TlesheC Jul Iy empirical investigailions, 1S Known

n
W]
1
it
B
m
1
h]
)]
r

izi2 o tne Conmservai:ioch of Energy.

=+ tne Conservat:ion of Znergy must also bDe <alse. TC argue
TTAaT 1T TCes wCLLD e 1c Zommit the fallacy of teny:ing tnhne

aniozecanT. DT wWOoLlZ e analltgsus IS arguing That simze Lt
5 true tnat 1f [ nave a Saint Bernarc L have a big cog,

- i - - "
then 1T must alsc 2. ITrioe tmat 1f I 2o net have a Sastns
Zernarc I fanngot Nave a I3 Cc5. My Soncert 1s nos to argue

ir

¢
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Uncaused Events and the Conservation of Energy

that 1t 15 i1nconceivable that the Principle of the
Conservation of Energy could be tru% if the Principle of
Universal-Causality is +aise, but to evaluate whether celie+
in the Prainc:gle of the Conservation of Energy can be
justifiec ;4 the Principle of Universal Causal:ity s
abancened.

The guest:ion, then, 1S whether we may abancon the
Principle of Universal Causality, yet Justify bel:ief i1n the
Principle 5; the Conservation cof Energy. My wview 15 that we
cannot. By way of argulng for this, I pronose to cevelon

-
anc defend the %olfON:ng three claims:
1. The cczurrence of a single uncaused

event wouwid 1mply the +falsity of the
Frinciple of the Conservation of

Emergy.

, 2. It 15 nevertheless ceonceirvable, 1.e.

? logically possiple, tnat energy
might 26 conserved 1+ a number ¢of
uncausec evenits occur
simultanecusly.
3. However, 1t 15 highly rmprobable

that energy would be conserved 1in )
suCch cases. It soilows, therefore,

that 4% we abandon bel:ef in the
Principle of Universal Causality we
oughit to abandgdon oelief 1n the
Principle of Universal Causal:ty as
well.,
]

My first claim 15 that a single uncausec event 1mpl:ies
the falsity of the 'Principie of the Conservation of Enersgy.
The reason I say this 1s that the occcurrence of such an

event pntalls tThat a'certa:n amount of work 1s per formeg



Uncaused Events and the Conservation of Energy

upon the system N wWhiCh 11 occurs. Inasmuch as tThis work
goes ngt involve, ang 1s not to be explainec i1n terms of any
nmrevious transfer of energy, this implies that energy 1S not

corserved 1f am uncaused event QCcurs. Lo

s
.erius

By way of i1llustrating this general claim,

CoOnCuUCt a s:mple Tho

4

[

gnt-exper:iment. et us postulate an
150lated system 10 which a single uncaused event occuers.

Let USs examine whether tThe energy The SysSiem J055es5es

.

npfore “he occurrence of the uncaused evenit 15 ecgual to the
energy it possesses afier the occurrence of the uncausec

event.

LeT US Take as cur sSysiem a Single sphner:ical chlect n

. £
a Sox. we will

efine “he Sox as an at:abatic enclosure anc
The 0DJect as a speclal kingd 0fF odlect whigh meves Now anc
again without Derng caused te move. We will observe the
system at T,, & TiMBE 2rior Lo the uncaused movement o+ The
. ‘
onject, anrc at t., a Lime after 115 uncausec movement.
I+ 15 clgar that orior to the movement ©Ff the object

~
i

the system will nave a certa:in amount of @nergy. It 1s alsc
- e

clear +%hat, 1nasmuch as the oblect moves withoul be:ing

caused to mowe, t“here 15 no Transfer of energy which Causes

1t to move. Algso-evictent 15 the fact that 11s movement

results 1n the system‘e Maving more energy than 1T dro. Its

movement -1ntrofduces kxi1netic energy into the systiem, St nis

Kimetic energy 1S not the resuli of any transfer of energy.

&4



Uncausec kEvents and the Conservation of Energy

We must zomcluce, tnerefore, tThat The system FS0SSPSSES more |

ergrgy at t- than 1% C:C atT =,.
iz 15 liacle to reply that my asserting the
genera. C.aim that Lf X 15 an uncausec event then the

clzurrence & ¥ IMpLliPS the falsity oF The Princiolie of the

Ccnmservation o fnergy 1s orematurs. Srantec tha+t an

“NZauses event MiIcont LNVolve the non-Conservation of energy.,

Zoes 1T follow That 1t mustT lnveolve The non-consorvation of
erercy. Surely, The Zr:il:if will urge, we cap conceive aof

UNZauseZ events whlIn result only 1N The CZonversion of one
ats angitner anmg mernce dg nct tmply the

fals:ity ©f Tne Frinziclie o¢ tne Conservat:cn of Znergy.

IThink TmE Crillf 1S Wronmg 1f MEe atiemsis Lo argue @n
Rl manner. It 15 Sulte True tnat we can ronce:ve o
UNZT.LUSEC BVENTS wWhih result 1N the ICnversi:on o core

+
0
5
3

TNat We Zan Cconceive oF Unfausec avenis whliIn result onliy o un
The ZoOnVERrsion CF one form 5F energy 1nic anciner. Phe
reason I Think TNIsS 1S That, 1N Cases where an urCauvsec
EVENT WZull r2sSu.T 1N & Zonversion of cne fcrno o; energy
170 angInher, we must Concolve Tne unfausec event as aciing
‘as a ‘tr.igger’ wher2idy the process of conversion of one form
of energy i1nto anctner 1 cegunr. Trere will oe a certain”
amount of enmergy assofiatec w:iitn the “r:igger:ing event,

nowever. I4 this energy 1S the rescit of am uncausec event,

, 55 .



Uncaused Events angd the Conservati:on of Energy

anc not some previous tranmsfer of energy, then energy cannot

e conserved. fne critic s right to point ocut that

Lncadses events coulc act as “trigger’ even+ts.- He is wraong

'™

+ ne atiempis 10 maintain that such events arg conslistent

WlTh Inme conservaticn of energy.
AZa:in, Sy way of tllustrating my general claim, et us
Concuct a thought-exper.iment. LBI US 1magine a perfectly

Yeunc Dall s:11Ting ON tOF 0Ff a Pyramic whose tes has seen

S 5S¢ delizately hDalances <haz

Q

)

sligntly flattenec. Thne oall

any movemant on 11s Dart wil

i

Zause 1T Y0 rgoll Cowrn the

yram:go. Now et us suppose Tha+t thne =2al:l

1}

slcpe oF Tre

unctausecly moves ever s¢ slightiv. 1T Degins ©

O

rcll cown

The slicge oFf 4me syramic, 1:Ts soeed ncreas:ing tn

m

fur ther

SoOMsistent wlitnh 2nergy Jelng TonsServegd wWwithin The system?

T8 Crilll wlll D@ Pager Lo answer that 1T is. He will
argue tnax, alinougn the 2all acguires ximesic erergy In

MOVING JoWD LN SI0IZe OF thne syram:Z, Thlis k

J

rt

netlic energy -9

Sainec Dy Iransforming its poiential energy. As the nall

rolls ZOown the slope 1ts wimet:ic energy lncreases, Sut 11ts

mEtential ena@rgy SeCcreases Dy a corresgoncing amount. There
L

1S, WNe Critic will Con4enc, no et gain or loss of energy

Bven TNoUGh an UnCausec event nas occurrec.

"his 1S Certainly a tempting vView. its +law 15 znha

=



Uncaused Events and the Conservat:ion of Energy
LL ; -~

cces nmot take 1nto account the uncaused movement which

Ss5tarts the whole process. The protlem the critic faces 1s

noT *o arcount for the kineti:c energy the ball acguires once
1t begins moving, Cul TnNe energy nitroducec nio the system

3 s in:it:al movement. Hi1S sSuggestion 1S thalt onge the

<
v

Dall mas startec moving Lowarcs A The noTential emergy 1t

noSSESSES accounts for the kinetic energy
15 Zulte True, Sut 1T oignhnores The CTrucial fat+ snmaz zrior to

tg imitial movemen:t tne potential energy Of tnhe ball :s

unavailazle. Sefore 115 cotential energy can feccme
ava:lanie, whe 2all must oe slignily off-dalance. However

s.ignt, tnere must De some .atera

[y

movementT C°

H

it
M
m
ty
u
»
+

a-count for 1S the en2rgy 1nvolved o the lnLtlal LpC aTEET—"

movement wnith triggers tne orocess.  Obviously, 1T fannct

Se a&coun:e: for 1m terms of potentiac eﬁer;y, Sinie o7 Lor
to tniys movement N2 potential energy ¢+ The 2a.l 15
umavallac.e. ) . :

Zer-aps a further :llustrat:ion of my genera. view 1S 1in
oroer. We nave consicerec an example in which tne
Transformation oé-:o:entlal ene}gy plays a roLe. et uS now
cocnsiser gn example 1n wHioZh the transformation of internal
energy Slays a role. _LeT US make our thougnt-exgeriment a
very simple one. _Bt 4% sufopoSe Tnat 2 Ccomtustible material

e 4
—
=/



Uncaused Events and the Conservation of Energy

begins, uncausedly, To burn. -
Again, the guestion is whether this occurrence 1mplies

thne falsity of the Princ:plie of the Conservation of Energy.

)

Again, the crific will e :pclined to answer that 1t deces
not. He will argue =*hat the neat given off by.ithe burning
Al

mater:al 1s merely thne transformation of some of the

internal energy 1t QlVES up 1n the preoless of Hurning.

Thera 15, Ne wilil contenc, no net gain or loss of energy,

oRly 1ts transformation,

Thne oroslem with this view 15 that once again the

s
rt
Ve
fi
h
b
3
n
b

mnoCconsicering orly Tthe preocess once 1t has

a2gun anc Not what 15 requirec 1 ¥ T 15 to start n the

Yl

f:rst place. By way of showing this,_ let us ariefly -7

-

consiger what 1S5 nvolved in tne burning of the mater:al

Tre internal energy of the material may be defined as
-
"Lhe Kinet:i:c energy of 1is :onst:tuengrpartlcles olus tThe
esergy involvec in t5e intermolecular attracticons.™” Tnis
energy s Storec n the form of atomic and chemigal bonds
that exist between the components of the Dall. FRougnly
;peak:n;, what nappens when tne hall ourns js that some of

the ghemizal oSonds are Droken, releasing energy which n

Turn AOreaks more oFf these btonds. New and different kprcs of

cnem:cal Sgnds are “Yocrmec, but these store less energy. The

-

BRCess ener , €ormerly stored gxn the olcd boncs 1S
Y “ k]

transformec nto neat ang light.



Uncaused Events and the Conservation of Energy

What thne critic ignores 1s that a certain amourt of
wWork must be cope in order to start the combustion process.
It takes work to break the chemical bonds which, once
oroken, release enough energy to break further bonds and
continue the combustion process. It 15 guite permissible to
postulate tnat one or more of the components of the ball
uncausedly bDreaks a chemicai sond and initiates this
process. Wnat, must be uncerstood, howeyer; 15 that.thls
uncaused action. results ié a certain amount of work bezng
performec and that this work canﬁot be exdialnec 1N terms o+
any previous energy-transfer. Certainly the work performed

cannol be explained n terms of the internal energy of the

pali, since unt:! tnis woOrk has been performed that i1nternal

. . - X HI
enerc. 1s unavailable. ihe critic, 1n ceoncentrating 4pon
The fact that energy 1s Cconserveg ongce the nrocess of

comBustion nas bagun, tends o miss the essential point that

-+

energy 1s requlrec to trigger the process. I£ this
triggering results from an uncaused event then the gquantity
of energy within the Syét;;-will not be conservec. At t,, a.
point prior to the trigger:ing event, 1% will be different
than at t5, & point after tne triggering event.

I think these thought-experiments illustrate my general
claim that the occurrence of an uncaused evemt {mplies the
falsity of the Principle of the Conservaticon of Energy.

Sefore leaving tne discussion, however, let-uc consider

&9
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another somewhat different example. Since all the events we
nave considered have been uncaused in & pretty immediate
sense, let us consider an event which is uncaused in a more

remote sense. \
Consicer, within arm adiabatirc enclosure, a picture
Nanging on the wall and assume that there :s a loaded gun

wiinlin the enclosure. The gun 15 placed opposite the

fires it will

rt

S BilCTUre and mounted in suUch a way that i€ 1

cause the picture to fall. Now let us suppose that the

0
+

trigger the gun uncausecly moves, the gun fires, angd the

s

Dilcture falls. : L

Faced witn the guestion cf wnat rcaused the cicture to

- : o
fall, we will say sometning along the follcwing lines. lTPe
cicture fell because ;ts SuUpport was broken by‘the bullet
firec From the gun. The bullet oroke the plcture’'s support
secause when 1t hit the support 1+ nac a certaxn momen tum. SN
fne“aullet nac this momentum :euauéé 1t was moving at a }

‘ . . )
Lertain speed. The bullet was movihg a4t this speed because

of .tne explosion which took place im the firing-chamber o<
the gun. The explosicen took place pecause the firing-pin of. %
. - SRR N

the gun struck theshell in SUCN a4 way as to cause the

-

gun-powder in the shell to explode. ' The %1r1ng—p1ﬁ of the
g H

gun sStruck the shell because the rigger Foved. The trigger
moved, DUt 1t was not caused.to move. E?ﬁn :
ST, -
: - C . i o
The movemen<t of the trigger, althougnh certail dy not the

. . | 70
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Uncaused Events anc the Conservation o4 Energy

~mmeciate cause of tne event of the piciure ‘a

,_‘
-
e
3

J)
¥
L
Wn
ft
J
i}

gvent we feel was most sigrm:ficant R 'explaining why the

Picture fell. Thnus, even though it was a remcte ratner than

pProximale cause, we Speak of 1t as the cause of the
Ricture’s fall. rmowever, the movement of the irigger was

1tsel+ unzausec. We are, therefore, prezared to ay t-at,

n

1n a.Cfertain reaclly understooc sense, the event of the
—

proture g 4

1]

1ling was uncausec.

This example seems to raise a groblem for the view that
-

an uncausec evegni :mplies the fals:ity of *ne Principle of
/

/

the Conservat:on .o+ Snergy. It 15 clear tnat we wanst, at
least in some sense, o call *he fal: ¢f <he oicture an

uricaused event, vet 11t seems that this event Jgoe2s not

.

v

H
O

late tne Princ:iple of the Conservation of Energy.

~
-

Whatever pctermt:ial Energy The pictures loses Dy fallinmg will

l

be balancecd by the klneﬁif energy 11 acguires 1in 1%ts +fal.

L]

; .
T seems tnat we may cdncliude that energy 1S conserved

wlithin the adiabatic Struekure, even though: an uncaused
L] . : ) _ .
L EBvent has occurrec. : . .t

K -

cr *,

L]
Gramtecd that we call =<he a3l Ne picture an

1 of.
L]

uncaused event, anc granted that this even:t coes not

-
introduce or witnq[aw any energy, 1t is nevertheless true
< i “ -
cnat’ the occurrenc of such an event impl: e falsity of
tnat't c8, Lmp 55\;ﬁ/ Y
. Y
the Principle of t¥e Conservation of Energy. The reason
- . o ' "3 ‘ h+
this 15 s lies in the fact that we 3re prepared to call the . ™
-, | ?1 _?“ .
T r
. &
~ A
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L4 TAZT TNet ome Sf thne evenis whicn progcucec

~

LUnzauses Lvents arg tne CZonservation ofF cnergy

2.l CF,tnE Siftur® an urauses event only Ty wvirtue ofF the
AN
Strictily sgeawxing. The event of the sicture fallinm wac
CALGReS: 11 was Causes Sy TNe DJreaxking ©f LIS SUTport whioh
1IN TUrT Was fasses Oy The LmpatTt 0+ Tthe Dullet oarg sc o on.

we are only gresaret Lo Zall trme fall of tne oizZture an

“NZauses event Sy vIrtug o< Tthe fatt that the event whioh
- . ~ - LY -
inlilatec Tne seguence of eve?:s leazcing o 1ts fall, namely
-
et

“hne movement oFf the rigger, wasS unNcCausec. However, once we

consider The sysiem whilh inclugdes The movement g wne

-

Lrigsger — tTne event whigth tnitiated Tne seguence of evenis,

i1.B.. INe unZauses event wnich justifies us 1n terming 4“he
-

Tall Ot TnNe ploiure an Jdnfausec event = 1t Decomes clear
Sat Thne amount ofF energy wiithin our adiabatic ehclosure has

not remaines constant. The tragger when 1T uncaused.y moves

acguires winetic energy, but 1T Ccoes Not aczuire this energy
. p

Sy virtue of any ITransfer of emergy wiithin The acgdiafnat:ic

-enclosure. It s clear that the uncaused movem%%t of the

trigger — the event whSCh Justifies us 1n calling the +all
Oof the pircture an uncausesd evegt‘— 1591195 that the amount
of energylwlthzn tne system doés not remain constant. it is
EhereFOﬁe ﬁ(ue that the uncaused svent of tRe picture

falling entails that energy was not conserved within our

adiabatic enclosure. Hence, the occurrence of such an event

would i1mply the falsity of tne Pranciple of the Conservation
]

72 -
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&

(0]
-4

Srergy.

-7 Summary, w8 May CIsIinGulisSh DRIWeen tws tyDes of

i

=" Zauses gvenis. &E?‘E’ m.gntT Se E‘VET"..‘;S WRiCh are uncausec

IToan lmmeciale sense. 2.g5. The jumping o+F _the spner:ical

ITlect in our ‘irst example, anc tNere MIGNT De events which

aT8 LUnTausest nca remie sense, 2.5. the falling cf the

SlTtere 1mocur last examole. Scin lypes o©f event, 1€ trey

SZZ2Ur, 1mzlw o tne falsity of the Primciple cf <re

“

ImmBeslate se2nse tnls 15 arrly oovious. In the case of

BvVenis whlCn are uncaused 1n a remote sense, 1T 15 neot

always So obvigus that they .mply the fals:ty’

0
+

he

Srinmcigle.  Such events mignRT De tne result oF uncausec

EvVvents which serve as zZel:icate

rt
rt

riggers anc the energy ithese
LnCauses trigger events wolklcd add or subtract <o <the
processes they set 1n motion would be minimal.

Nevertheless, the cccurrence of such events would enta:i the
non-conservation of energy. This can be seeé 1f we reflect
on the fact tnat evenis which are uncaused in a remote sense
presuppose events which are uncaused iﬁ an 1mmediate sense;
Once we note :515} anc consiger the system which includes
the origindl immediate uncausaq event, it Degomeg clear that

remotie uncaused events, no less than immed:iaie uncaused

events,- imply the falsity of the Pr;nciplevoé The
N ;
b ]

. .- 73 ’ -
: 3 :



-
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-

My SeConI Zlaim s tThasz, ltnougnh tne Principle of the

Corservation of Energy i1mzlies there Cannet CCCur a-Solltary
. .

- Lacsse event Lo Bliher a remote or an tmmecia+te sense, 1T

CoBS MCT imIlv TNa&T a numter of Uunmrauses Bvents ranndot ocrCur
-
.

BFTRCT SUCD thmatl tnere 1S nz et galn or

z LTS5 Cf energy Zv
. -—
- 20
ThEe Sysiem 1N whioh They oCcur.
TRLIS SCSSiDillty Can Se Ll.lustrate™ Sy meanrs o+ a
SiImple xperiment. Take a tnousant 2acks of carcs from

§.

which tne Jazxs, 3ueens ans ¥ings nave Seen removed. Le-

Lhe rec carcs nave a DoS:tive va.ue, e.g. the three of

+ -

CLamoncs will Ze worth glius thnree, =he seven of hearts wil!l

S2 worth plus seven. Lel the black cards have a negative

. N ]
value, e.g. =ne four of Sspades wii.l De wf th minus four the
. - L d ?

I 0B worth minus nine. ACes will nhave a

-

nine of clulds w

b
pos

_value of 1ther gplus one or aznus cne depending upon whether
They regd or Dlac | fhorOughly shuttle each.o¥ “he thousand
packs of cards and draw one card from each of the decks.

Add the value of all ihe5e cards and then return each card
to the deck from wniﬁh &t'was drawn. Reshuffle the cards

and repeat the procedure. . ,/j-

Tnis experiment provides a2 gocd analogy of a system in

- 74



Uncauseg Events anc the Conservat:icon ¢f Energy
whict a number of uncausec Bvents OLZur simultanecusly.

Gui<e zlear.y, the EV%?Z oF Arawing a carz from any one of

—he CecCks Soes not inTliuence wﬁ::h)carc 1S Crawn from oany oF
ThEe STher ZeIvs. Tne Srawing of carcs s, therefore,
ana.ogous To The ocurrente of unaauseu events, 1 that in
mellner Case Jdoes the ofcurrence oFf cne event have any
:hé-uence Locn The oCcurrence of otner evenis of the same
TyZe. "me twe sets. 0f events are analogous 1n anginer way

s
10 Thnat sach event Nas a certaln guanititative value. In tThe

Zase of Tne Cards wWwe assign each event eirther a gositive or

negative value zasec on thne face value of the carc; 1n tne

Case 0f the uncaused events we assign eachn event a certaln

N

]

value tased on energy Consicerations. Fain Y. The two sets

o+ events are ana:i:ogous n that-ln sach set one event may
cancel another, B.g5- the effezt of cne uncaused event might

cancel! thne effect 04 aroither uncaused event just as the
A

¥
effect of drawling one card, say & red seven, might be

cancelled oy drawing anothner carcd, say a black seven.
[
This ewxample 1llustrates the possibility of unrelated
events cccurr:ing N a manner such that their net effect 1s

T
nil. It is guirte possible that the sum of the thousand’

cargds on any given trial might be zeroc. Similarly, we may

imagine that a number of uncausec events migEF cccur in such

a manner +that the energy cof the system in which they occur

remains constant. Strictly speaking, therefeore, the

75
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Uncausecd Events and the Conservation of Energy

.,
K]

occcurrence of uncaused events does not 1mply the +falsity of .
tme Princinle cof -the Conservation of Energy. It 1s
conceivab.le =“hat tne Princisle cf the Ceonservaticon of Energy

might ze true even 1t tne Principle of Umiversal Causality

1 talse.

Thig bBrings us to my tnird claim, namely that, althougn

rt

1s conce:ivable that energy myght be conservec :f a numder

o0f uncaused events occur simultanepusly, the probabil:ity

P

kS

that it Wwould me 1s so low that we are Justified-:in
- .

concliluding that 1§ we atancon pelief in the Princ:iple of

-

Universal Causality we ougnt also abandon belief in the

rt

Primciple .0of tne Conservation of Energy. By ways of

™,
coﬁglcer1ng‘th15 claim, let us ongce again examine our card
L N .

experiment.

[ 321

Sropose that we take the sum of the thousand carcs

crawn om a +r:al to. De analogous to the amount of energy

nossessed - oy an 1solatec system :n which a thousand

51multanebgs unZauses events occur. I further propoge

we examine now the varlous'sums'ﬁotalned on various tr

vary. . -~
What we find is that there 15fén-av9haglng effect; the

pnrobapility of any given sum Deing zeroc or some number close

e . . .
to zernd 1S greater than the probability of it being either

an extremely large pecsitive or negatlive number.zé 1+ our 41"
* £ R )

o

analogy nolds, this indicates that there woulc be some

.

TTe - : -
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cencency for urcaused events to cancel the effects of one
another.

Thé:exlsien:e of such an averaging effect might seem 1o
solster the case of those Who wWisn to deny thé Princitle of
Universal Causa.i1ty anc yet affirm .the Frincipie of the
Conservation of Energy. The mroblem, as ever the most

. - . . >
cirsory mathema+tT:izal treatment will revea:l:,”? 1s that

N

alwnough an averaging effect may exlst, 11 :s nevertheless

184

culte remarkasSly 1mprobasle that ensrgy will be conmserved 1in

Beven an a:préxlma:e, never mingZ absolute, sense. in cur
Carc EexDeriment we €ung that tne grobability of getiing zZero

on any g:ven Trial :s5 very low and tnat

b

t decreases the
more carcs we intreoguce into the experiment, e.g. the
Srodas:lity of getting zTero as a sum will De lower wnhen we
usSe ten tThousanc cecks than we wWwe use a thousanc decks. we
will algo fimg fhnat tne :robgoillty of obtaining zero as a
sum nbot ;ust occas:onally, bhut invariably, s so small as to

oe

b

nfinitesimal. Sitmilarly, the probability that energy
will be conserved at any moment 1s very low anc gets lower,

the more simultaneous uncaused events we postulate as tak:ing

-

.place, and the nrobablility that energy that wili invariably

course, the fact that such a result is very improbable ‘does

.

ne conserved 2t all moments of time approaches zéro;_ O+

not’ mean ,that i1t is 1nconceivable It will not dbo, <though,

b

merely to assert that|, because 1t 1S conceivable that the

LS
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Principle of tne Conservation of Enerfgy-might be true even

1f the Principle of Universal Causality 15 false, there ig

no problem in abanconing the Pr:ncipfe of Universal
Cau;al:ty yet retaining the Principle of the Conservation of
Energy. To say that scmething :s logically possitle 15 not
<o sa; Thnat 1t 1% plausiole or pronable.

The cr:itic, :f he 15 toc cemonstrate that we may amanmcon

The Frinciple of Jniversal Causality yet retain the

Principle of the Conservat:on of Emergy, must SHhow WG

Things. First, Ne must show that 1t s gonceivanle that the

[

Princ:iple of tne Conservatisn of Snergy could -e true even
-

the Princicle of the Conservat:ion of Energy 19 false.

Y]
4,

Second, nNe must SNoW thnat we can justify sel:ef :m the

Principle of the Conservation of Energy cnce we have

atantoneg tne Principle of Un:iversal Causality.

b=t
C ot

1S th1s seconc task aty wnich the cr:itic fa:ils. In

A

cle that energy 1s conserved even though uncaused

J

order tTo

gvents occur we must maintain that such gvenis, at eBvery

‘moment in time, always exactly balance one anotner so that

there 1s no net gain or loss of energy. Thne difficulty with
1
r

.maintaining. that energy juxt happens to be conserved. :n this

manner 1s that, although conceivable, it 1s always)| far- more

probable  that energy will not be conserved than thaly it

will. The probability of events occurring in this manmar is

~

so low that it Virtually .guarantees that 34 uncavsed events

!

(.

‘
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- -

occur thnen energy w:ill not Se conserved. The crit:ic must

.

admit, tnerefore, that once we abandon hbelief 1:n “he

Primciple of Universal Causal:t we canndt justif nelies
Y+ Y

in the Prinmciple of tne Conservation o4 Energy.

An ocbiectlion The ¢ritilic might raise agalnst my argument’

~
£

1S that consicerations of proRability miss the point

entirely. He might argue that, oecaus the Principle of the

Conservation of Energy nas heen estaniisned experimentally,

-

Suestions of probabh:iliity are :rrelevant. Given that the

-~

conmservation of energy has already Deern estanlished, and

given good reason to bhelieve that uncaused events occur, we
must concliude not that the Principle of the Conservation o+

Energy is false, but that the 1mprobanle has happened.

i

Nis response 1s naceguate, however. %t makes the
truth of this Przncio;e the result 0f a coincidence. 0On
SUCh a view 1t must oe understood notras 4 bas:ic and
funcamental law o?lnaturé, SuUT as a wilg and i1mprobable
acc:cent. Even worse, such a view implies there is no

reason to pélieve that enerqp will continue to be conserved

ang considerable reason to thnimk it will! nmot. As I nave

+

noted, 1t 15 impreobable that energy is conserved 1f uncaused

' . 'S
events occur, -and even 1f by somg, wildly 1mprobable ¢

coincidence i1t has been conserved in the past; 1t is very

unlikely that it will continue to be conserved inm the

- - ’ o | s | . . -
future. it is scarcely wise to believe that a “happy

72
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actcicent’ will inev:itably or even likely repeat i1tsel+.

tnally, the cr:itic may protest that [ rave moved oo

QUlITKIY. = may atiempt 0o draw a Cistinction Hetween

chnZausesd and 1o0ose evenis. I have maintained that uncaused

evenst are not causally l:inkec and are, therefcre, lcose,

1., Lne occurrenc 04 Ccne Ccoes nct necessitate the

oICcurrence oFf another. The critlc may proiest that ! have
- )

Nno rignit 1C eguate Jdncausec ovents anc loose events. He may

mainta.n that to gostulate uncaused events 1s not

necessarily 16 postulate loose eventis. This 15 true then

=]
-t

1T 1S.50%S10.2 that uncaused evenits may be conmmected 1n some
non-tausal way 50 that they necesgar:ly cancel one anctner

1N such a manngr that the (otal energy of an Lsolailed system

15 invari:asly anc absolutely conserved.

The argument tne crzf;c wishes to develop canmncot be
mace coherent. To postulate an essent:ial connecting
Rrinciple of this sort 15 to postulate a causal Cornection.
Either the events 1N guestion are rg}ateo in such a manner
tnat the occurrence of.one necess:iates,the oc:ur;ence o+
another, in wWhich Ccase we are forcec Lo postulate some kind
of causal connection - and hence deny that they are really

uncaused - or they are not related i1n such a manner that the

occurrence of one necessitates the occurrence of another, in

whizch case they are loose.
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CONCLUSIDNS

There are twWwo conclusions‘that may De drawn from our
ciscussicn of causali<y anc tne Pr:inciple of the
Conservation of Energy. The first 1s that the Principle of
tne Conservat:on of Energy is a synthesis of the é oriory

Frinmciple of Universal Causality with a posteriori elements

ot experience. It is closely linked to the Principle of

LRt

Universal Causality and can plausipoly be viewed as an
tnstantiation of this Princirple.

The second 15 that we cannot jettison belief in The
Priéc;ple of Universal Causality yet Se just:fied in

believing thne Principle of the Conservation of Energy.

=

P

Though 1t 15 ceoncervabple that the Princinle of the -

Conservaticn of Energy might be true even 1if the Principle

of Universal Causal:ty is false, the pDossioility 15 so

remote that we can have no justificat:ion for think:ing that
h »

1¥ uncaused events occur energy w:l!1l be conserved.
L
~ "'\ +

— A
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CHART

m
U

FOUR: MIND-BODY INTERACTION AND ﬁgg’

CONSERVATION OF ENERGY

In tmé.precedlng cnapter the linmk bhetween the Principle

of Un:iversal Causalizty ang the Pr;nc;ple_of,thafgon59rvatlon

0+ Energy was exXploredg. I arguec that, altnougn they are

Not o oe 1dentif:ed with ome another, these two Princ:i:nles

are so closely linkec fhat we cannot. ceny the Principle of

Un:iversal Causal:ty anc st:ll oe warranted in affirming the
A ‘ B
Frirziple of tne Conservation of Ernergy.

i The present chapter anc 1n the one wh:ich ol

b

ows I
wish to exDLOfe some further implications of this c;ose iink
between the Pr:inciple of Qniversai Causality and +the
Principlie o+ *he C?nservaxzon’o4 Energy. Spec:%ch&}y, :

W1sSh to discuss two 1sSsues. I wish to discuss whatner we
o .

e

may selieve the Principle of the Conservation of Energy and
yet affirm that the mind, considered as .a substantial

immater:al entity, acts upon the body. Aléb\i,wléh to

»

diSCusshwhe:her we may believe the Frincinle o< the

-
-Conservat:icn of Enefgy and yet affirm th? OCCurrence o+

-

o . - -

Nt
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miracles. Both issues are importanmt ones. .Both the belie<

that the mind acts upon the body and the belief. that

miracles occur commit one to the view that phys:ical. events

v )

. . ' , 1
-occur which, although caused, do not have a pnysical cause. *

Given the clogke lapk between the Principle of Urniversal
& . . . \ i I
Causality and tne Principle cf tne Conservation of Erergy,

. -~
the question ari1ses whelher the occuwrrence of such events 1s
cons:stent witn'qgg truth of the Principle of the

. ! ..')
Conservat:on of Energy. In the present chapter I snall

.consicer tne issue of the actiom of am immaterial mind uoon

The 2ocvy. in tne following chapter I shall consicer the

isgue of miracles.

. v

MIND-BODY INTERACTION AND THE CONSZRVATION OF ENERGY

Few philosophers are incliined to deny the fact that the
oocy 1nfluences the mind, however tThe mind 1= <o be
concelved. A great number, tnough, deny that an immaterial

mind could act upon the Thae result has Seen a

widespread rejgection o4“any dualist theory which sugéests

that the minod acis upon the bocdy.

Cne of the major reasons underlying this rejection 1s

the feeling that such a theory commi%; ome to,denying the

Pranciple_ of the Conservation of Energy. It 15 +elt that to.

deny this Pranc:iple is to deny one of the most fundamental

scientific laws (The First iLaw of Thermodynam:ics) and to

”
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place inm guestion the whole scientific enterprise. Mario

Bunge, for-example, argues that :¥ an immaterial mind were

to act upon the body then

energy - a property of all - ang cnly
concrete things woulc fail to be
conservec. And so physics, chemistry,
biology, ana economics would collapse.
Facec with a choice between these ‘hard’
SClences and primitive SUperstition,
{the hypothesis ©f a substantial
immater:al mind which may act upon the
oody 2 we opt for the <former.

The cllaim that the action of an 1mmaterial mind upcn
the body wd\ld viclate the(Prznczple ©f the Conservation of
Energy arises from the fact tha*t such action ;mplzes that,
in the case of a mental event Causling a physical event,

L
there will ex1st "a gap setween tne state of the brain

Sefore the mental! event has had its effect ang the state of

the brain after the mental event has had 1ts effmct.” > Thig
claim that we will find ourselves unablie to explain the

pPhysical state of ¢the brain at that particular time, unless

. .
we make reference to the action of a non-physical mind upon

the brain, implies that the mind, 1N acting upon the brain,

.€hanges the position or velocity of some of the material

particles ﬁaking up the eprain..

It thus seems that i€ we holid that a non-phys:cal mindg

3\
acts upon the brain we are committed to denying the

s S—

Principle of the Conservation of Ehergy which is taken to
state that the amount of energy in the universe i1s fixed.

84 -
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The reason this conclusion seems implied is that the ming,

1n changing the position or velocity &f some of the material

particles making up the brain, changes the amount” of energy
possessed by the brain. I thi1s new amount of energy does

not arise By virtue of energy being tran§¥erred to or from

some physical source, but through the actien of the mind

upcn the tBrain then 1t follows that the amount of energy in

the universe 1s not'f’zxed.4

This conclusion, 1t 1is urged, 1s a reductigc ac absuyrdum

of the :cea that an immaterial ming could act upcn the hody.
To noid thét energy may':e createc =y the action of the ming
upon the body, To nheolc that the First Law of Thermodynamics
- a law presumably a foundat:ion of the whole scient:fic
enterprise - 15 false, ;s rigiculous,

Various atitemptis have been made to counter this

//”

cbiection. They fall into three bas:ic categories. These

are:

l. Attempis to argue that, although the
act:on of the mind upon the body
involves the creati:on or destruction of
energy, enefgy could st:ll be conserved

- oy virtue ¢f the fact that a

" correspeonding amount of energy may
appear or disappear somewhere else.

2. ttempts to argue that the Prainciple of
thne Ceonservation cf Energy is only
statistically valid and hence that, so *
1ong as it does, not create a great deal f)
of energy, the action of the mind upon
the Dbocy need noet he taken to violate
the Principle of the Conservation of
Energy. R
85
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3. Attempts to argue that the Priﬁciple of
the Conservatien of Energy is merely the
defining-postulate of physicalism and
that any attempt to rule out the theocry
that an i1mmaterial ming acts upon the
body on the grounds that guch a theory
1s not consistent with t Principle of

. tne Conservation of Energy is only to
assume the +4ruth of physicalism.

-
It 1s worith nozing that we have met the first two

sArguments, albait in a Sll‘ﬂuly different urse, 1n the
S g 9
-

preceding chapter. These two arguments parallel arguments.
put forwarc by those who wish to regecf the Principle of

4 ~
Un:iversal Causal:ity yet accept the Principle of the

-

Conservat:on of Energy. The argument (2) that mind-body

-

interaction 1S consistent with the Principle o+ Lhe

Comservation of Energy conceived statistically i.e.

- -

minc-body lni@raction 15 consistent with the approx:imate

-

conservaticon of energy, parallels the aroument that uncaused
. L

events are Consistent wliith the approximage conservation of

b Y
energy, anc the argument (1) that mind-boly i1nteraction 15

consistent with the Prainciple of the Conservation of Emergy

conceived absolutely parallels the argument that uncaused
LY
events may be linked in such a way that energy is absolutely

cqnserved. AT a purely Qp.homznem'level, therefore, -the

lntegractionist 18 in NO worse siraits than the person wWho

rejecis the Principle of universal Causality yet accep:s the

-

Principle of the Conservat:on of Energy. ’

-
T

Nls observatltion 1s worth makihg, but it does not deal
. - 86
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e |

wiﬁh the.central isslhe. To say that the interactionist -
when it comes to dealing with the objeztiom that Ric
position 1mplies the falsity of the Principle of «the
Con;ervation-o¥ Energy - i1s in no worse straits than the
person who rejyects the Principle of Universal Causality, may
well be to say nothing more +tham that the interactionist has
company in his misery. indeed, the fact that the first twe
arguments of the interactionist parallel +he arguments
cliscusseg 1n the preceding chapter suggests that,” at Leasﬁ-
as far as t;ese Lwo arguments are concerned, the
interaction:ist Nas no adegquate rebuttal to the charge that
nis position implies the falsity of the Principle of the
Conservation of Energy.

In faczt, none.of the three attempts deals acequately
wWith the object:i:on which tgoy aFe Supposed to counter, 1.e.

[}

the claim that i+ one believes 1n mincg-body urmteraction then

—
ane 1s net warran+ted in accepting the Prairmciple of the

Ccnservation of Energy. .in the following paragraphs I shall

briefly say why each :1s less than satisfactory. I shall

then suggest an alternat:ve approach which, although 1%
raises other 1i1ssues, disposes of this particular objection

t¢e 1nteractionism.

Thne first suggestion I have listed 15 the weakpst aof

-

e ' N
the three. «+t iIs 50 weak that 1t appears wvery 1ntrequently
in the literature and even then has littie welght placed

87 .
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»

upon it by 1its proponents.5

Its basic defect is that it
conflates what is logically possibie with what :1s plausible
or probable. It will not do to_argue that, because some
state of affairs 15 logically possible, it is therefore
likely to be realized. Thus, although it is certainly
logically peossible that whenever the action of ming creates
a certain amount of energy an equal amount of energy
invariably vanishes from the world at some other place even
though the two events®are not causally connected, the

probability of such a state-of atfairs peing actually

-
N

realized 1s vanisningly small.® Even SUpposing we coulc
satisfy ourselves that such a remarkably i1mprobable
coincidence hat up to the present time continually occurred,
we coulad scarcely justify the belie¥ that 1t woulc continue
o $ccur: tne ccds against such a remarkaﬁly improbable
coincidence continually ocgurring are so great as virtually
L0 guarantee that, at some poilint, energy woulgd not be
conserved. Inceed, the probability of such a coincidence
e

and 1ils continual occurrence are soO low that faced with the
seeming occurrence of such a situation we would probably
guestion whether tﬁe mind was nceed non-physical;
preferring, instead, to postglate the presence cf some

strange hitherto undiscoverea form of energy whith acts upon

the 2rdin ang must be taken intoc account in formulating the
Principle of the Conservation of Energy.

88
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The second suggestion is somewhat more plausible. Karl

Popper, in The Self apgd Its Brain, a book he co—authored
with Jonn Eccles, suggests that "the law of the conservation
of energy ...[mayl turn out to be valid enly

stat1st1ca11y.“7

Presumably, if this were the case then the
action of the mind upon the bogy could be viewed as
reiat:vely minor fluctuatzdns which do not really v1olgte
the Principle of the Conservation of Energy, proviced we
rememaer that this princ:iple ;5 really a statistical one,

. .

-

not absolute.
-

This response 1s not entirely adequate. There are at
least two problems. The first i1s that, unlesss we suppose g
that oniy a relatively small number of interactions take
place petween m}nds and bodies, (it 15 very i1improbable that
energy will be even approximately conserved. In our
. discussion in the preceding chapter of an argument which
basically parallels this one, 1.9. the claim that a number
Of uncaused events occurring simultaneously are consistent
with a statistical form of the Principle of the Conservation
of Energy by wvirtue of the fact that there will be some kind
of averag:ing tencency, we found that the greater the %umber
of events involved the less chance there is of energy being
conserved.xn even an approximate sense. Given the large
number of events wh;cﬁ the interactionist claims are
instances ©f mind-body interaction, there 1s lltt%e hope of

B<



2l

Mind-Body Interaction and the Conservation of Energy

salvaging the Principie along statistical lines.

The second problem is that, even Supposing we can get
aroung the difficulty that there seem td be too many events
in%plved for 1t to be likely that energy is even‘
approximately conserved, it is far from élear that the First
Law of Thermodynamics could (1) be reformulated in a
statistical manner, and (2) that i1t would be desirable to
reformulate 1t :in such a manner. Concerning (1) I wish only
Lo note that it is a matter of debate whetherwthe.First Law.
of Thermodynamics ﬁoulc be reformulated along statistical
lines. A number of writers 5u§h as D.W. Theobald, J.J.C.
Smar“t and Eugene Wigner argue tha£ conservation or
invariance laws must be conceived as absolute, not
statlstlcal.a Whether or mnot they are right in arguing thisg
1S a dedbate into which I do not propose toc enter. It 15
5u441Qlent for my purposes to note that i% 1S nNot clear that
the First Law of Thermodynamics can, in fact, be
reformulated along statistical lines. Concerning (2) 1t is
fair to say that, whatever the outcope of the debate

L4

concerning (1), the First Law of Thermodynam:i:cs is not

viewed by the scientific community as a statistical law. We

may . conclude tha‘r atl least at the present time, 1t has not

been shown that it is possible or desirable to reformulate

the First Law of Thermogynamics along statistical lires.

Popper ‘s suggestion, although i:nteresting, constitutes no

F0
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real solution to the problem of how to reconcile
interactionism ang the Principle of the Conserva;&:n of
Emergy.

The third suggestion, namely that the critic begs th?
possible truth of interaction in rejecting 1t on the grounds
that 1t implies the falsity of the Principle oi.the
Conservation of Energy, 1s by far the strongest and most
direct of the three repl:i:es generally made by
interactionists. It mer:ts closér SCrutiny than the first
two. |

C.J. Ducasse, one of 1ts most eloquent proponents,
formulatec this argument 10 the following way:

the conservation of enérgy 1s simply a
postulate, anc more particularly a
cefining postulate, of the notion of "an
1selated physical system” (irrespective
of whether or not anything shnort of the
whole physical universe couls be an
1s0lated system). That 15, conservat:ion
of energy :s something one has Lo have,
1f (as the material:istic ontology of
physics and more generally of maturalism
demands) gne 15 10 be able to conceive
the _physical world as wholly
self-containea, ingependent, ‘isolatec”.
Accordingly, when what observat:i:on
reveals seems to be dissipation of
energy instead of conservation,
ceonservation 1s saved by postulations ad
noc; for example, by postulating that
something else, which appears when
energy one observed disappears - Sut
Wwhich was not unt:! then conceived as
energy - is ‘energy too, in 'another
form'; ... -

Comservation of energy, thus, would
be an cbstacle to the possibility of
psychophysical ... causation only 14 1%

I
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were known to be a unjiversal fact; ...
But this is not known - only postulated,
and postulated conly to save the
universality of the conservation of
energy. And what need, other than a
doctrinaire one, have we to postulate a
physical cause, when observation reveals
a psychical one'79

‘Ducasse was correct when he asserted that we cannot
szmpiy cefiné away the guestion whether an i1mmaterial mind
acts upon the body. Although he was correct 1n this, thne
problem Qf;h the reply he actually made 1s that :t largely
misses the point. He seriously underestimated the force of
the CrltlEiS objection.

The pe:nt, as the critic will be Quick to note, 15 not

that we beg:in by rejecting the claim that an immater:al m:nd

acts upon the body, but That there exists an initial

‘presumptzon 1n favour of the truth of the PF;n:lpie of the

Conservation of Energy. The reason this presumption exists
ig tﬁat the Principle has an encrmous body of experimental
evicdence 0 1ts favour. Given that interactionism i1mplies
the falsity of the Principle, it would take an enormous
amount o¥f evidence in favour of interactionism to persuade
us to abandon the igea that energy is conserved.

The critic will go on to tlaim that we do not have a
greattgeal gf evicence in favour of mind-body interaction.
He will claim tﬁét, whenrfaced with fwd cléimsrwﬁich ﬁannot
hoth be true, :%t is only rational tc believe the one for

which there exi:1s5ts the most evidence, namely the Princinle
F2
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of the Conservation of Energy. He does not on that account
beg the issue in +ajpur of physicalism and Ducasse erred in
thinking that he does. *

The basic problem with Ducasse’'s suggestion 1s that it
coes not take into account the possibility tﬁat the critic
may Jjustify his rejection of mind-body interactionism by
means of a balance of probabilities argument. The critic :s
quite willing to acgquiesce to the demand that we Jo not beg
tne guestion of the truth of interactionism, but he will
Guite properly insist that we must decide between
1nteraction:ism ang the Principle of the Conseévation of
Energy by looking to see wnhich is supported by the larger
Dogy oflevzdence. Tnersuggestzon that this objection simply
begs the guestion o+ the <ruth of inferact:onlsm farls o
take into account the fact that there is a legitimate
Dresumption 1n favour of the truth of the Princ:ple of the
Conservation o4-Energy which cannot be cvercome except on
the sasis of/ som stronger Body ©f evidence i1n favour o4

interactionism. Inasmuch as Ducasse’'s argument does not not

take this 1m0 account, 1t does not constitute an adeguate
reply to the dpjection it‘ls supposed to counter.
Our examinagtion of the standard interactionist attempts
1o deal wilh the\obiection ThRat 1ntEractionism 1S nots
consistent with the Truth of the Princ:iple of the
Conservat:on of Energy reveals that norme of these attempts

23
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constitutes an adequate rebuttal. I propose, therefore, to
Cevelop an altermative abproach which doeé'adequately deal

With this objection.

AN ALTERNATIVE APPROACH

I suggest that the answer to this difficulty lies in

the distinction which must Se made Eetween two forms of the -

‘jﬁﬁjgzole of the Conservation o4 Energy. Earlier, I

Cistinguished Setween what 1 termed the strong form of the

Principle, i.e. the claim that energy can nmeither be created

-

nor Jdestroyec, and, what I termed the weak form of the

4

Princinle, i.e. the claim that im a causally isclated 'system ////

~he totalfamOup: of energy rema:ns constan<t. I noted that

these two forms are not logically epquivalent: the claim
that energy“ian neither be crea+ted nor destroyed 1is

tonsicerably stronger tnan the claim that the total amount
-

cf energy in a Causally :solated system remains constant.

T

It 15 possidle to cecuce the weaker claim from the stronger,

i.e. 1t 1S possible %o decuce the statement "In a causally

lsolated system the total amount of energy remains constant:

from the statement ‘'Energy can neither be created nor

destroyec, but it 1s not possible to ceduce the stronger :

E}

claim #rom thne weaker claim, i.e. 1%t 15 i1mpossinle +a cecuce
the statement 'Energy can neither bhe Created nor destroyed-

from the statement "In a céusally lsolated system-energy

34



ﬁind—Body Interaction and the Conservation of Energy

remains constant. I ﬁlso noted that the ekpérimental_
evidence which is taken to support the Principle o+ the
Conservation of Energy more directly supports what 1 have
called tne "weak' form of the ?rznc:ple. Our.actual
experimental evidence only demonstrate; that in a ciysally

isolated system the total '‘amount of ener will remain
Y gy

- -

constant. It does not, by i1tself, demonstrate +hat enerqgy
can neither be created nor destroyed. I+ we wish to arrive

at this stronger claim some further inference, some

. -

acdditicnal premise, 1s reguired. To say this is not to rule
on the guestion Of whether such a furtner inference camn be

Justified: that is an issue which we shall have occasion to
. ?

ciscuss 1t later chapters. it is merely to raise the

fossib:ility that we might accept, on the basis of the large
bocay of exper:imental evidence in its favour, the claim that
1n a causally i1solated system the total amount of energy

remalins constant, yet deny the furtmer claim that erergy can

neirtiner be createc nor gdestroyed.
Tne relevance of the distinction is this. The person

who believes that the mind, consigered as an immaterial

[

entity, acts upon the body is under no compulsion to geny

the weak form of the Prinmciple, :i1.e. the claim that in a
Causally isolated system energy w:ill remain constant. The
interactionist cemies neot that in anm i1sclated system energy

w:ll remain constant, Sut “hat the human body is an isoclated
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system. He rejects not the well-evidenced clgim that in an

isolated system energy‘remains constant, but the

considerably. weaker claim that the human body. is an isolated
\ ) - ‘

system in the sense that it is uninfluenced by an immaterial
ming. @
The interactionist must deny the strong form of the

Principle, i.e. the claim that energy can neither be created

N N - N L
nor destroyed. The point that must be emphasized is that in

doing this he is under no co&pulsion to deny any of the
experi%ental evidence usually taken to support belief in the
Principle of the Conservation of Emergy. No less thanrhis
pronent;-the interactionist accepts the large body of
experimental evidence which suggests that in an igolated
system energy 1is conserved. He‘denies only the further
claim that there is no reason to postulate something more

fundamental than energy Qhereby energy may be created or

gestroyed.

N

5"

Unfortunately, this distinction between the strong and

weak form of the Principle has not been previously noted.

Al
[ -

strong form of the Principle, realizes that the action of an

What usually happens is that the c;"itic1 having in mind the

immaterial mind upon the bocdy implies .that enérg& may be
created or destroyed and concludes that such a view 1s'in
confltct with the large body of experimental evidence which

supports belief in the -weak form of the Frinciple. The

-
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Critic then constructs a balance of probabilities argument
designed to show that it.i; extremely improbable. that the
mind could act upon the body, since this would imply the -
falsity of the Principle of. the Conservation of Energy. -

What must be stressed is that the possib:ility of
drawlng this gdistinction changes the picture. The enormous
pody of experimental evidence the critic Hés in mind most
directly supports the weaker claim that in anm isoclated
system energy remains constant; a claim with which the
interactionist wholeheartedly agrees. The real issue is not
whether mind—bé&Q interaction is consistent with the
experimental evidence taken +to Justify belief im the
Principle of the Conservation of Energy, but Qhether”the
inference regquired to move from the weak to the strong form
of the Principle is justified. -

My point, put somewhat differently, ;s that the actual
experimental evidence usually taken to Justify belief in the
Principle of the Conservat:én of Energy cannot automatically

be taken to Jjustify belief 1n the claim that enmergy can

nelther be created nor destroyed. Prima facie, this

evidence only demonstrates that in a causally isolated
system energy is conserved. The critic, if he is to justify
the i1nference required to move from.the weak to the strong
form of fﬁé Principié, must show that this evidence "flows
upwafd' in such a manner as to provide inductive support 46;
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the strong form of tha Principle. Unless he can do this, he
is iﬁ-no positioh to rule against interactlonism on the
ground that it is not consistent with the truth of ihe
strqng form of the Principle, sincé to do so would be merely .

to assume the truth of the strong +form.
— b
The real issue, therefore, 1s not whether
interactionism is consistent with thE\gxperimental evidence
Supporting the Principle of the Conservation of Energy -
clearly it is - but whether the interactionist is in a:

Position to resist the further inference that energy can

-
v

neither be created nor destroved. I+ he 15 not thenm his
theéry of mind-body interaction, even though it does nmot
cdnflict with any actual experimental evidence, 1s bound to
seem extremel} 1§plausible. However, if he is in a position
to resist the further inference that energy can neither be
created nor degtroyed then he will he able to lay to rest
any objection tased upon the Principle of the Conservation

cf Energy. '

CONCLUSIONS

There are twq comclusions to be drawn from our '
discussion in thi:\Lhapter. The first is that the standard

“interactionist replies tc the objJection that interactionism

1s not consistent with the Principle of the Conservation o4

Energ§ are inadeguate. All three of these replies are, in
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one way or another, unconvincing.
The first fails in that it conflates what is

conceivable with what is plausible. To say that something
is conce:ivable 1s not té édvance any grournds for thinmking it
1s actually the casé. It‘might conceivably.be that whenever
energy appears or disappears because of the action of an
immater:al mind that somewhere else in the universe a
corresponcing amounf of energy disappears or appears, but
sSuch a state of affairs is hardly probable. uUntil some
grounds for boelieving *his to be actually the case are

) aCVanced, ?his suggest:on cannrnot be aﬁcepted 85 3 solution
to the problem of recencilling mind-bedy interaction and the
conservation of energy.
- The seconc suggestion that ming-body interaction 1s
consistent with fthe Pr1n5551e % the Conservation of Emergy
tonceived statistically also fails. It fai1ls 1n thax
unless we suppose an unrealistically small number of
minc-body 1ntefactxons. energy will not even he
approximately conserved. It alse ¥a11; in that the F:irst
Law of Thermodynamics 1s conce:ved by scientists as an
ansolute, not a statistical, law. ’

The third suggestion that the Principle of the

Conservation of Energy proves to be a defining-postulate of

‘physicalism anc that the critic in oblecting’ to mind-body

-

interaction on this basis 15 merely assuming the truth of
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physicalism, is an interesting one. The problem with 1t is
that 1t fails tc take into account the +act‘that the
Pnysicalist can utilize a balance.of péooabilities argument
basec on a presumed conflict between the evidence which
Supports belief in the Prléciple of the Conservation of
Energy and the evidence which supports belief in mino-bogdy °
interact:ion.

My second conclusion is that the,.objection ﬁhat

mind-body interactionh 1s net consisient with the truth of

-~

tne Principle of the Conservation of Emergy must be assessed
1n light of the gistinction between.the strong and the weak
- form of that Princinle. This distinction may -gprovide a’ way
for the interactionmist to escape the balance\o%
Probab:.lities argument which would otherwise prove a
prbnlem. What v1t:é;eg‘approaches sucﬁ as that ¢f Ducasse,
18 that they can provide no reply to fhe Cri:tic whoe asserts
that mind-body 1nteraction is antececently improDaDle
tecause 1t conflicts with the énofmous amount of scientifac
evidence which supports nelief in the Princip}e of the
Conservation Of Energy. ‘The necessity of drawing a
d:stinctgon cetween the two forms of thé Principle reveals
that the itnteractionist is not 1N such dire straits as might
S5e thought. Mind-body interaction con<flicts not with the
wZak form of the Primzinle and the experimental evidence
which supports 1t, but with the strong form of the
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Principle. Provided he can resist the inference required to
movg from the weak to the strong form of the Principle, the
interactionist 1S 1nm a position to block any attempf by the
critic to frame a balance of probability argument based on a
oresumed conflict bethen the pvidence which supperis belief
16 +the Principle of the Consérvatlon of Energy angd thne
evidence which supports belief in ming-body imteraction. I+
e cam Dlock this inference he s 1N a position to res:ist
any objlection nased on the Principle of the Conservat:ion of

Energy.

1C1
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CHAPTER FIVE: MIRACLES AND THE CONSERVATION OF ENERGY

In the present chapter I shall cons:i:der some of the
philosophical i1ssues surrounding the notiom of a miracle. 1
hope to show that these issues are related to questions
which have concerneg us 1n earlier chapters and that new
light can te cast on them by considering them in this
manner.isén particular, I hope to show that the distinction
which has been drawn between the weak and strong form of the
Principle of the Conservation of Energy must be‘taken‘into

account when evaluating the ‘conflict of evidence argument

.
employed by Hume and his successors.

HUME 'S 'OF MIRACLES®

Hume's famous essay '0f Miracles’ provides a logical
and convenient starting point frqm which to launch our
discussion. The essay is divided 1nto two. parts. Part 1
consists of an a priori argument. Here, MHume argued that
because of the way in which belie+f ;n the laws of nature is
establisheg and the way 1n which belief in miracles must he

establisned, testimonial evidence could never Jjustiéy belie#
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in a miracle. Part Il consists of four a posteriori
arguments. Here, Hume argued that, as a matter of fact, the
testimonial evidence in favour of miracles is extremely

poor.

Philosophers generally agree that Hume's a posteriora
arguments are not of the same high calipre as his a priori
argument given in Part I. Hume was almost certainly aware

of this. .For example, we notice in examining his first a

posterior;: argument that he ultimately falls back on the
argument found in Part I of the essay. ! Since 1t is not
only the most important of Hume's arguments against belief
1n miracles, but also the argument to which Ehe distzpction
between the weak anc strong form 1s most relevant, ] shaill

conf{ine myself to discussing the a priori argument of Part
I.

"Hume's argument is tm.s:2

1. Experience 15 our "only guide 1in
reasoning concerning matters of
fact."[1153

2. "it must be acknowledged that this guide
[experiencel is nmot altogether
infallible but :1n some cases :1s apt to
lead us into errors,"[11353] .-

3. Therefore, " a wise man ... proportions
his belief %o the evidence. In such
conclusions as are founded onm an
infallible experience, R0 2xpecis the
event with the last degree of assurance
and regards his past experience as a
full proof of the future existence of . .
that event. In other cases he proceeds '
with more caution; he weighs the
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opposite experiments; he considers which
side is suppgorted by the greater number
of experiments - to that side he
inclines wilth doubt and hesitation; and
when at last he fixes his judgment the
evidence exceeds not what we properly
call ‘probability. ""[1lls&1

4. "We ought not to', make an exception to
this principle in favour of human
testimony. L1171

3. "We do mot have a firm and unalteratble
experience that human testimony 1S
always trustworthy."[1231]

6. "A firm and unalterable experience has
established the laws of nature."[119]

7- “A miracle is a violation of the laws of
nature."(119]

8. Therefore, since "a uniform experience
amounts to a proof, there 1s ... a
direct and full proof from the nature of
the fac%, against the existence of any
miracle, nor can such a proot be
destroyed or the miracle rendered
credinle but by an opposite proof which
is superior."{120] '

F.  "The proeof against a miracle from the
very nature of the fact, is as entire as
~any argument from experience can
possibly be imagined."[119]

0. Therefore, "no testimony is sufficient
to establish a miracle unless the
testimony be of such a kind that its
falsehooc would be more miraculous than
the fact which it endeavours to :
establish.”[120]1 (This together with N
9., the claim "the proof against a
miracle ... is as entire as any arguhment
from experience can possibly be
tmagineg*®, i1mpli@s thazt no testimony -
could ever be sufficiently strong to
establish belief in a miracle. ]

There are a number of criticisms that can be made &f
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this argument. First, at a purely ad hominem 1evef, it is

noteworthy that Hume's treatment of miracles is inconsistent
with his treatment of induction. In his treatment of
inguction Hume says that the move from regular experience of
event A followed by event B to the belief that event A wi1ll’
invariably be ébllowec by event B is logically unjustified.
Presumably, this Deiief is merely the résult.o+ a strong
nsychological tendency to believe i1n uniformity. We may
speak, therefore, of two psychological tendencies: the
tendency of certain people to‘believe in apsolute uMiformity
and the tendency of others to bel:ieve 1n miracles. AS
psychological states these two beliefs are on equal foot:ing
and Hume does ﬁot givéq and on his owWwn theory 15 unable to
give, any reason for preferring one telief tc the other.
Furthek} i€ Hume'sxanalysis of causation be accepted,

mamely that there exi1st no necessary connections between

=

events, his discussion of whether or not it 1s rational to-
believe'a report of a miracle, begs the guestion. As

Anthony Flew admits, "to dismisé ocut of hand all testimony
to the occurrence beyond the range of our observations of a

counter example, on the sole ground that such an occurrence

would falsify the universal gemeralization based upon our

Ll

observations to date would be arbitrary anc bigotted.”

Hume should have either repudiated his explicitly

stated position concerning induction and causality or else
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admzttgc that nNis conception ©of what is meant by a law of
nature prohibited him from pressing his objection ;o
m:r%cles,' I+ a'law of nature i; nothing more than a strong_
paycholog:cal tenderncy. to believe ;; uniformity it can
harcly act as a legitimate reason for rejecting reports of
nen-uniform events such Qs miracles.

Anotner criticism which can be made of Hume's argument
15 that 1t commits us to maintaining that no event is a
miracle unless 1% 15 apsolutely unigue. The cla:m that a
miracle must contradict the whole course of experience (s a
strange and untenable one. Surely, despite the fact that
Elijan 15 reported tc have multipl:ied food, Christ’'s
multiplication of the loaves ancd fishes s toc be judged

‘m:raculous'.4

As Broac commented, "It seems arbitrary to
sSuppose that two or three excepi:ions to a regular:ty
rmecessarily prove that 1t .9 not-a raw of nature and
consequently that none of the exceptions are mlraculous.“s
Hume, .1¥ he 15 to be eon51sten:, 15 forced to say Just this.
Clearly he overemphasized the fact-that a miracle is a
rnon-uni1form eQent to the ne§1ect of the fact that 1t is an
event caused by a rational agent who transcends nature.

A much more serious objection than ei1ther of these 1s
the objection that the argument proves too mugh. it not
only pronibits belief in reports of miracles, but also

progress in science. The reason this is 50 15 that bhelies
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in the laws of nature, no less %han belief 1in miracles,
rests mainly on testimonial evidence. Moreover, there hnave

been many statements held to express natural lawe because of

an invariable experience in their <favour which, upon later

observation of exceptions, were subsequently abandoned. It
Hume s a priori argumen; is accepted this procedure must be
Judged irrational, ;1nce the first reported excgptzon,_to‘
anyone who has not observed 1%, occupies the same logical
status ‘as tﬁe report of a miracle. Thus,

those, ... to whom the first exception
was reporited ought to have rejected it,

W and gone on’'believing 1n tHe alleged law
ctf nature. Yet, 1f the report of the
first exception makes no difference to
their bel??é in the law, their state of
oelief will be precisely the same when a
second exception is reported as it was
on the first occasion. mence 1f the
first report ought to make no difference
to their bel:ief in the law, neither
cught the seconc. So that it would seem
on Hume's theory that 14, up to a
certain tipe, ! ang every one else nave

+ always cobserved A to be followed by B
then no amount of testimony from the
most trustworthy persons that they have
observed A not followed by B ought to
have the least effect on my belief in
the law.®.

That Hume was not unaware of this objection can,
perhaps, be nferreg from his discussion of pecple in a warm

L
climate who, having never directly observed that water

freezes, are ol that water freezes. He commented

it must be confessed that, in the '’

present case of freezing, the event

follows contrary to the rules ¢f analogy
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and is such as a rational Indian would

-not look for. The operations of cold

upon water are not gradual, according to

the degrees of cold; but whenever it

comes to the freezing point the water

passes in a moment from the utmost

liquidity to perfect hardness. Such an

event, therefore, may be dencominated

‘extracrdinary’ and requires a pretiy

strong testimony to render it credible

to people in a warm climate: but still

1t 15 not miraculous, nor contrary to

uniform experience of Lhe course of

nature in-cases where all the -

circumstances are the same. ’
Hisreply, Judging <from this passage, 15 that strong
testimony 15 sufficient grounds to establish belief 1in
‘unusual ' events bevond the ken of one’'s experience so long
as the reports of such events also indicate that the
circumstances under which the evenits took place were
somewhat foreign to onme’'s experience.

This reply is 1naceguate. It ignores the fact that the
"people who discover excepticons tc alleged general laws are
selcdom the same peoble who explain tnem.”e It cften
happens, for example, that a researcher reports an exception
to an alleged general law even though he canncot identify any
relevant backgroung circumstance that 1s even subtly
different from those under which more usual results are
obtained. Unless suitably strong testimony establishes at
lepast a grovisional telief in the goccurrence of the event,
the thepretictan has ngo reason to Think there is anyithing

that needs explanation or investigat:ion.
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It might be replied that the belief of the theoretician
™~

is only provisionals that if only one researcher reports an
exception, and.i+'the theoretician upon careful inspection
of the report ¢f the conditions under which the reportea
exception cccocurred can fingd no relevant Dackérouna condition
that ceould serve to explain or make plausible the unusual
results tnen ne would be justified In concluding that the
apparent pxzeption never ogcurred. .

Suppose, though, that a significant minority of
reputable lqoepencent researchers report that they on

™

occasion obtain similar results. Surely 1%t is possible to

-~

imagine conditions under whictt 1T would be irrational to
di:smiss the reports of .exceptions, even tnoug% 1t 15
1mpossible to point to any relevant differing backgrdund
condition that :s cifferent +4rom thosé“uncer which more
usual results are obtained. I+ it is to progress, science
must acdmit the possibility of such exceptions to alleged
gener;l lawss therwise there 1s noe need tﬁ think there ig
anything that needs explanation and COnsequently-there is no
need to revise scientific tneory.’ Hume ‘s argument, in that
1t precluces this typical activity on the part of
scientists, 1is not only an argument that precludes belief in‘
reported miracles, Sut an argument that precludes tne
:ossi:zliiy of progress in science.

All these are important criticisms and go a long way
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toward showing there is something wrong with Hume's famous
argument. Nevertheless, to leave the matter at this would
be a mistake. The argument may be summarized as follows:

1. The testimonial évidence in favour of a
miracle. inevitably conflicts with the
evidence in favour of laws of nature.

2. The testimonial evidence in +favour of a
miracle cannot exceed, even in
principle, the evidence in favour of
laws of nature.

. A

3. Therefore, belief in the occurrence of a
miracle can.never be Justified on the
grounds of testimonial evidence.

Critics of this argument have focussed their entire
attention upon the second premise.  Unreflectively accepting

Hume 's claim that the testimonial evidence in favour of

miracles inevitably conflicts with the evidence in favour of

laws of natufe; they have left the first premise unekamineﬁ.

This is a mistake,lsince, as I intend to show, this claim

can be shown to be ‘false. - . !

MIRACLES AND THE LAWS OF NATURE
: TN

In discussing Hume's claim that the testimontal  —_-

evidence for a miracle inevitably conflicts with the

. e —

evidence supporting belief in the laws of nature, it is
essential to make clear what we mean by the terms "miracle’
and, "law of nature.’ I shall, therefore, briefly indicate

how I shall use these terms. [ .shall then be in a position

to discuss Mume’'s claim that the testimonial evidence in -
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favour of a miracle inevitably conflicts with the evidence
in favour of thgllaws o¥ nature. .

I shall use the term 'miracle’ to designate a physical
event which is specially caused by God. As such, it
constitutes an overriding of the order o+ nagure. Im short,
; miracle is an evemt which nature would not have.prodﬁEeG
had not God intervened and acted in such a Way as to bring
it about. Thus, although this sense of the term "miracle-
"includes the :dea that wonder is called for as at leuast
part of the appropriate response, the crux as well as the
ground for the wonder is ghat a miracle should consist in an
overr:ding of the order of nature."?

The term ‘law of naturei I shall take as logically
equivalent to a scientific law which is, 1n fact, true. I
hNasten %o add that Dy scientific law I do not mean
"inguctive generalization' or ‘experimental law. Rather, 1
am referring to theoretical laws or principles-which serve
to explain the experimental laws tiscovered by scientists.
What this means is that, while the term "law of nature’
refers to.a universal conditional that may in principle be
either confirmed or discen<tirmed by empirical evidepce, the
conditionay will contain terms which refer mot di}ectly to
observed regularities, but to unobservable entities and
properties, e.3. electrons, which serve *o explain observed
regularitiés. ‘Laws of nature, there+o?e, cannot bHe directiy
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confirmed or disconfirmed by observation; they must be

~
indirectly confirmed or disconfirmed through predictions
made on the basis of these laws.

Having indicated how I am using the terms ‘miracle’ and

=

"law of rature’, I am mMow in a position td discuss Hume's
claim that there is an inevitable conflict between the
testimonial evidence supporting belief in miracles and the
Eyicence supporting belief in pafticular laws of nature.lq
My view is that Hume was wrong to claim this. Considered as
objiective physical events specially,caused by God, miracles
can conceivably ofcur in a world which behaves, always and
everywhere, completely 1n'accordance‘with the laws of
nature. ‘

This view is a controversial one. o 1? usually
thougnt that 1f we define the terms '‘miracle’ anc ‘law of
nature’ 1n the way I have defined them then we are comm: tted

©
to the proposition "I+ a miracle occurs then some law of
nature has been viofated.'- The reasoning behind this is
. that a miracle must constitute an over#iding oé-nature, but
that such an everriding can take ﬁlacé only i€ one or more
laws of natbre are violated. This rgasoning, however, is
fallacious. I shall show that it is quite conceivable that
“an overriding of nature could take place without any law of

nature being vioclated.

In order toc demonstrate this claim, I will begin by
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examining some commonplace features of the ‘Covering Law
Theory of Explanation. - In this theory the typical form an
explanation takes is:

)
)

(Cya o v b
Ly o vy

Chls .
Lm? s
Therefore E,
where (C,, . . ., Chls 15 3 set of singular statements
describing relevant initi1al conditicns, anc where ¢ 1y e .
-y L) 15 & set of general laws, and where £, the egipt to
be explained, is a logical consequence of the C's and L:s,

. 1 ,
but not of the C's alone.!! As 1s well known, this same

scnema can be used to predict the occurrence of E if (C

\

The point I wish to emphas:ze is this. Although we may

1 -

-

- - Ch) were to occur.
often speak as though the laws of nature are, by themselves,
sufficient to explain the occurrence of an event this 15 nmot
really true. Inasmuch as they are merely conditionals, the
laws cannot, by themselves, explain the occurrence ot an
event. What this means 1s taat a screntific explanation
must not only make reference to the laws of natuée, but alseo
tec the actual "stusf- 6% nature, i.e. the matter or, more
accurately, mass/energy, whose behaviour is Uescrxﬁed by the
laws of nature.

If we keep in ming this bas:ic distinction Setween the
laws of nmature and the ‘stuff’ of nature, i.e. mass/energy,

whose behaviour they describe, it can be seen that, although
113 '



Miracles and the Conservation of Energy

a miracle is an event which never would have cccurred had
not nature been overridden, and although the notion of a
miracle is logically depencent upoen the notion of a Known

order to which it constitutes an exception, this in no way

entails that a miracle must violate, suspend, or be an \_,

exception to the laws of nature. If God creates or
anninilates a unit or units of mass/energy, He breaks no law
of nature, put He does, by the creation of new mass/energy,
or by the amnihilation of Previously existing mass/energy,
Changé_the material concitions to which tHe laws of nature

f : .
apply. He thereby produces an event which nature on ;ts own
would not have produced.

It 185 1mportant to emphasize that such an evént in no
way implies that the laws of nature are violated, suspended,
or gven nave exceptions. We do not, for example, violate,
suspend, or even produce anm excephtion to the laws of motion
if we toss an extra billiard ball inte a group of billiard
calls in motion on a billiard table. There is no moment of
time at which the laws of motion are violated, suspended, or
suffer an except;on. What one does by introducing the extra
billiard ball i1s change the mater:al conditions to which the
laws of motion apply, anmc hence change the result which

would otherwise be expected. Similarly Ged, by creating or

aﬁninllating a unit or un:its of mass/energy, might produce

&

in nature an event which would not otherwise have been
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expected "without violating, suspending, or creating
exceptions to the laws of nature.

To anticipate an objection, it will not do to argue
that 1¥ a miracle occurs then some instance of the
implication of the complete set of the laws of nature 1s
contravenecd, and, therefore, by mogus tollens, at least one

4
of the laws in the set 1s contravened. Put somewhat
differently, it will Pnot do to argue that 14 a miracle 1s an
,
exception to QEE regular course of nature, then i1t is ipso
facto an exception to some law, since the complete set of
‘ .
laws entails a complete description of the course of

1z What this argument faills to take 1nto account is

nature.
the fact that the complete set of laws entaills the complete
description of, the course of nature only 1f the paterzal
conditions to which the laws apply are not changed. To
revert to our billiarg table example, the laws of motion ~
entail the cgescr:ption of the actions of the billiard balls
only so long as. no extra Silliardg baIIS'afe’introduced into
the system., Similarly, the complete set of the laws of
nature entails a complete description of the course of

nature only so long as God dees not create or annihiiate
mass/energy, thus changing the m;terial conditions to which
the laws apply.

. There are two major objections that might zne raised-

against my argument. The first is that my conclusion can
v !
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only be reached by o?Féring an arbitrary, unrealistic
definition of the term "law of nature.’ The second islthat,
even 1f it pe granted that the definition of 'law of nature’
put forward 1s adeguate] the argument still implies th;t at
least one law of Sature must be vlolgﬁec 1{ a miracle
occurs, since the creation or annlhiiation of mass/energy
1mplies that the First Law of Thermogynamice has been
violated. |

'Conszderlng the first obliection, i1t might, I suppose,
be urged by a critic that the term "law of nature’ is best
ungerstoot as meaning merely a well-established regularity
of nature. For example, the gritic might maintain thét it
15 a law of nature that virgins do not give birth.
Presumably, :¥ the miracle of the Virgin Birth actually
occurred tﬁen the law of nature that virgins do not give
birtnh must ha;e neen‘vzolated. |

I1{ we grant the critic this ueflAition then it seems to
follow that a miracle is i1ndeed a violation of the laws of
nature. Unfortunately for the ¢ritic, it also follows that
a2 number of non-miraculous events which we are not normally

s

inclined to view as being viclations of the laws of nature

must be classed as violations of the lawe of nature.

Consicer, for example, the possible case of a virgin who,

a4 " .
through surgical procedures, has a fertilicec egg implanted

in her uterus. After a pericc of nine monihs this woman

-
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gives birth. My point is that, although we might find sucg
an event unusual and newsworthy, we would scarcely be
inclined to view 1t as violating the laws of nature.
Regqularities in nature, such as the fact ;hat virgins do not
usually give birth, may constitute eviéence for the laws of
nature or, given that we.know the releqant set of
congitions, be explgcable hy reference to laws of nature,
Sut 1% does not seem plausible to view them as peing
themselves laws of nature.

The critic might argue that this distinction does not
fully resolve the difficulty. Granted that we must
distinguish between laws of nature and well-established
regularit:es of nature, we are nevertheless firmly convinced
~hat there are a great number of well-established
regularities of nature which, in the absence of
extracrdinary circumstances, admit of no exceptions. Surely
+he regularity of nature that, in the normal course of
events, virgins do net give birth, admits of no exceptilons.

The claMm that we are firmly ang justifiably convinced
that, all other things being equal, some regularities of
nature admit of no excepticons must be granted. It must also
be granted that our conviction that virgins do not, in the
usual Zourse of svents, g:ve nirth <ails inte this cateqory.

However, 1t is precisely the contention of the believer that

n

all other things were not egual. Thus, for example, the
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believer in the miracle of the Virgin Birth would hold that
this miracle is, in some'respects, ;;alogous to the
hypothéz;cal case of the virgin who through surgical
procedures had a fertilizéd egg implanted in her uterus.
They are analogous nottin the means Dy‘which the result of a
virgin birth is achieved, but in that .in neither case are
‘all other things eqgual. ' In our hyposhetical case a human
agent, i.e. the surgeon, intervenes so as to change the

material situation to which the laws of nature apply. In

the case of the Virgin Birth, a divine agent, i.e.

-

Ghost, 1nterveges SO as 1o change the material situl:
Wwhich the laws of mature apply. Both produce in Hature an
ebent which would not otherwise occur ana which cConstitutes
an exception to a well-established regularity of nature.  In
nei1ther case are ‘all other things equal’ and in neither
case is there any reason to Suppose that the laws Of nature
were violateﬂ,.suspended, or suffered an exceptlon.l3

My argﬁﬁenf is that miracles are, in an important
sense, analogous to acts of human agents. Thus, if a human
agen; may act in sSuch a way as to produce an exception Fo a
regularity of nature_which, in'the absence of action on the
part of some agent, would admit 5f no excepticn, it seems

reasonable to suppose that a divine agent might act

Similarly. It follows that i a human agent need not
violate any natural laws in producing an event which is an
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exception to a well-established regularity of nature then
neither need a divine agent viclate any natural laws in
producing such an event.

The critic might reply that I have not made miracles
- .

easier to conceive so muc? as raised problems concerning the
notion of agency. If the notion of agency implies that
agénts in some sigﬁi%icant way stand outside physical
processes, yet act &n such a way as to in+liuence physical
processes, this suggests tﬁét some form of interactionism 15
a correct theory of the mind/body relation. Surely such a

theory of the mind/s/body relation 1s difficult to defend.

This griticism suggests, correctly I think, that, in

Ta

the final analysis, the question of miracle cannot be
considered i1n isclation from a number of other important
MR 0S0RpN1C ISSURS. I wish merely to note this. I do nrot,
in this thesis, propeose to develop a theory of agency and
show 1ts relation to the question of miracle and the
mind/hody problem. Névertheless, 1t is appropriate to note
that even if the notion o+f agency I have‘employeu implies
the truth of some version o; itnteractionism, it is not

usually objected that the interaction of mind and body

implies that natural laws are viclatEG.14

Prima facie, the second cbjection seems much harder 4o
deal with than the first. There seems No way around the

conclusion that 14 a miracle 1nvolves epither the creation or
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annihilation of maés}energy then the occurrence of a miracle
implies that the law known as the First Law of
Thermodynamics (The Principle of the Conservation of Energy)
has been violated. ! shall show that this difficulty is
apparent rather than real.

The answer to this objection is essentially the same as

when 1t was ralseod against-the possibility _of mind-body

interaction. It is this. We must distinguish between two
forms of the Principle of the Conservation of Energy; one of
which states that 'Energy can neither be created nor
destroyec’ ', the other that 'The total energy of an isolated
system remains constant.’ It must be realized that these
two" statements are not logically equivalent. It 1s possible
to décu:e from the‘statement "Energy can neither bhe created
nor destroyed’, the statement,"The total energy of an
isola;ed system remains constant’, but it is not possible to
deduce from the statement "'The total energy of an isolatec
systiem remains censtant’, the statement, 'Energy can ne:ther
‘be createc nor destroyec.’ .

Further, it must be realized that the scient1+iﬁ
evidence usually taken to ground belief 1m the Principle of
the Conservation of Energy directly supports the weaker

claim that energy is conserved in an isclateda system, but a

further inference that there exists no sufficient reascn to

postulate anything more fundamental than energy whereby it
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may be céeatéd or destroyed is necessary i+ we wish to
arrive at the strong form of the Principle. . Strictly
speaking, the-sc1ent14ic evidence only demonstrates that in
an 1solated system energy remains :onstént. In 1tself, it
goes nét imply that energy can neither be created nor

-

cestroyed.

The relevance of the distincition is this. The person

R e m——— o .

who believes in the occurrence of miracles is under no
compulsion to deny the weak form of the Primciple, namely
tMe claim that 1n a causally i1soclated system enerqQy remains
constant. He denies not that in a causally isolated system
energy will remain constant, but that nature is a causally
isolated system. He rejects not the well—-evidenceZd claim
that 1n an 1solated system energy remains constant, but the
much weaker claim that nature is an isglated system 1in the
sense that it is not open to the causal influence of God.
He 15 1n a pos:tzonlto accept all the scientific evidence.
In short, he is in a position to actcepit the Principle of tne
Conservation of Energy, whern it is formulated as a
scientific law and not as é de+1nihg—postulate of
physicalism.

He must, of course, deny the strong form of the
Principle of the Conservation of Energy, namely the slazm
that energy can neither be created nor destroyed. The point
which must be stressec 1s that i1n doing this he does not
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deny that 1t is a law of nature that in an isolatec system
energy 1s conserved. Neither, it must be emphasized, doés
he maintain that this law of nature is in any way viclated,
suspenced, or suffers an exception in the case of a miracle.
He denies conly that energy can neither be created nor
destroyed. He denies only the assertion that there exists
nothing other than nmature by which energy could be created

or_destroyed. .

Now 14 certaznly.must be admitted that the statement
‘Emergy can neither be created or destroyed’ 1s one which
seems to many people to be cbviously true; so much so that
it 15 often confused with the well-evidenced but much weaker
claim that "The total energy of am isolated system remains
:onstanE.' The source of thi:s confusicn lies in the faét
that it 1s usually at least am implicit assumption on the
part of ghose who assert this that nature ex:ists and
functions, so to speak, ‘'ON itS Own . Once the assumption
is made thaf nature 15 all that exists and cannot be subject
to addition or Subtraction by sumething external to 1t, the
claim that 'Energy camnot be created or destroyed’ is one
which 15 bound to seem very plausible.ls However, in the
case of reports of miracles it is precisely this assumption
whign 15 being gquestionez, ant +*o chject o such reporté-on“
the pasis that the occurrence of miracles would not be
consistent with the truth of the claim that ‘Energy can
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neither be created nor destroyed’ is only to beg the
guestion of whether nature exists and functions entirely “on

1ts Qown . i

The conclusion is clear. Inso%ar\as the Principle of
the Conservation of Enérgy is formulated as a scientific
law, a miracle constitutes ho viclation of it. 0One may
agree that "'If a system is isolated then its total energy
remains constant’ without thereby agreeing that ture is in
fact an isolated system. Howewver , insofar as the Principle
of the Conservation of Energy is ébrmulated as a
defining—-postulate of physicalism, it, Dy dcefinition, ruies
out the nossidility of miracles. This sheould come as no
surprise, since so formulated i1t also rules out theism énd
any pessinility of crgatxon ex nzhilg.

Tne claim that a miracle occurred conflicts not with
the well-evidencea scientific claim that "'The total energy
of an i1solated system remains constant’, but with the
metaphysical assertion that nature is an 1solated system not

[t
open to the action of God. I conclude that insofar as the
Principle of the Conservaticon of Energy is asgerted ag?a law
of nature and not as a somewhat disguised metaphysical
assertian, a mira:le need not be conceived as‘ln conflict

/

with 1t. Thus, the idea that a mir#ETe’gLst be an event

which nature would not produce on its cwn and which

constitutes an exception to the regular course of nature

123
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dpes not entail the ceonclusion that a miracle mﬁst violate,
suspend, or be an exception to the laws of nmature.

Ié should be noted that this conclusion only foilows if
it is appropriate o view a miracle as an event which is a£
least partially caused by:an act of creation or annihilation
0% mass/energy 6y 2 rational agent who trgnscends nature. I
use ghe phrase "at least partially’ because it is clear that
an event which is termed a miracleAmay be a oroduct of both
ine already functionming processes .of nature and an act of
creation or annrihnilation. For examp?é, the miracle of—the
Virgin Birth can be seen as.an event in which an act.o<.

4

creation by God, i.e., the creation of a spermatozoon M the
body of Mary, combined witéaexistent natural processes, i.e..
ine normal growth and development of a fetus guring ’
Rregnancy, to produce the miraculous event we call the
"Virgin Birth. Or, to develop a different example in which
the annihilation of mass/energy may have played a part,

certain acts of healxng on Christ’s part may have involved

thg/annzhzlatlon of the material maklng up harmful tumors or
:

. R ¥4

infections. Cr, to take this linme of thought a step
1$urther, it is entirely possible that a miracle may involve

both acts of creation and acts o< annihilation. Christ's

- o -

healing of lepers might;'For example, have involved both tnhe
anninilation of diseased cells ang the creation of new
tissue to replace tissue previously lost to the disease. In
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all of these, it seems quite clear that am act of creation
or anninilation may combine with already functionimg natural
processes to produce an event we would tgrm a miracle. On
the 6ther hand, it should be emphasized, a miracle need not
have any natural processes linked to it, e.g. the miracle of
the multiplicatign of the loaves and +ishes appears to have
been a direct act of Creation in which already functioning
natural processes played litfle part.

Miracles, thereforg) need not be conceived as
conflicting -with the laws of nature. Rather, they involve
acts of creation or annihilation of that to whicﬁ the laws
apply. It is clear that God, by ann:ihilating 'or creating
mass/epergy and so changing the material conditions to which
the laws of nature apply, could produce within nature events
which nature would not otherwisé produce without thereby
violating, suspending, or <reating exceptions to any of the

laws ot mature.

This conclusicn 15 a significant one. Since Hume, a

major objeLtion to the claim that there could be a
rationally justifieg belief in the occurrence of miracles
has been that the historical evidence seeming to favour such
pvents must Dé Judged to be in Con{iict with the scienti&ic
evigence which supports belief in the laws of nazure;
Mowever, if a miracle need not be :onsiderec a violafion o¥
the laws of nature there i1s no reason to believg that the

123



.

. Miracles and the Conservation of Energy -

two bodies of evidence conflict. Miracles cannot,

therefore, be judgec antecedently improbable. Hume-s famous
balance of probabilities argument based on a presumed
conflict between the-evidence which supports belief in the

laws of nature ancd the evidence which supports belief in

miracles cannot be sustained.

CONCLUSIONS ) :

Qur examination of the relation between miracles and
the Principle of the Conservation of Energy has brought to
light an important fact. It is that a miracle, considered

as an chjeciive event specially ‘caused by Goo, need violate

2

no laws of nature. There 15 no necessary con<l:ict between
the evidence supporiting belief (n-laws of nature anc
evidence in favour of miracles. Miracles do not 1mply the

falsity -0f the laws of nature and therefore’ cannot be

consédéred antecedently i1mprobable.

This reveals that the guestion of justifying bellef :n

the occurrence of miracles i1s remarkably similar to the
16 1n notn

guestion of Jjustifying belief in interactionism.-
cases we find the use of g.balance of probabllitleﬁzargument
Sased ultimately on the strong form ©f the Principle of the
Conservation of Energy, nam¢¥§ the claim that energy can
neltner e created nor cestroyecd. In both caées, pr0vzdeq

the Inference required to move from the weak to the strong
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form of the Principle of the Conservation of Emergy can be
blocked, 1t can be shown that this argument is illegitimate.
Unless the critic can demomstrate that the experimentai
evigdence which confirmg belief in the weak form of the
Principle also confirms belief in its strong form, He is not

at liberty merely to assume the truth of the strong +orm.

-+
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CHAPTER &: PHYSICALISM AND THE CONSERVATION OF ENERGY

In the previous two chapiers ! discussecd objections o
minc=oocy i1nteraction angd miracles based on the Princ:ple of
the Conservation oé'Energy- My sirategy :in dealing writh
the;e oajections was to cistinguish Detween two forms of the
Principle. I cistinguished between what I termed the weakx
form of the Principle, namely the claim that 2n a caQSally

.

1solater system energy will be conserved, and what 1 termec
whe strong form of the Principle, namely %the claim that
energy can neither e Ccreatled nor destroyed. I notec that
1t 15 the weak form which is C1rec:iy suppor ted Sy actual
experimental evicence ang that ¥ we wish éo reach the
;trong form of the Princ:i:pie an adcltzﬁ?al premise and
further 1nference .s reguired. I argued that mind-body
interaction anc m:racies are consistent with the truith of
the weak form of the Pr:inc:iple and that they are only

lnconsistent wlith the strong form of the Princigle. z

concludeg that, provicet the 1nference reguirec %o move from
-

the weak form of the Princigle to the strong <orm of the

LS
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Principle can be blocked, the proponent o4 mind-body

interaction or miracles is Iin a position %o deny that such

events are incons:i:stent with the Principle of the

Comservation of Energy.

— This straéegy is bound %o raise guestions. Granted
that we can distinguish between the two forms of the
Principle, why do we so often overiocok this distinction?
Can the weak form of the Principle be taken as providing
evzdqu? ¥qr the truth of the strong form of the Principle
and hence for the truth of, physicalism? These are imbortant
guestions.. sherefork, by way of taking the discussion—
4urthe?, I propose to examine the confection beiween
Physicalism and the Princ:i:ple of the Conservat:i:on of Energy
anc whether the ev:icence we take to confirm thne weak form of
the Princ:iple also confirms thne sirong form of the

-

Principle.

.

PHYSICALISM AND THE CONSERVATION OF ZNERGY

In the course of this thesis I have explored certa:in
links between, on the one hand, the Principle of Sufficient
.Reason and :ée not:on o% sudstance and, on the other hand,
conservation principles anc “he idea of energy. That these

4

links exist proves 1ni:¥

[

ally surprising. At first glance

the contrast is viwvigc: the Principle of Sufficient Reason

anc the not:on of substance are SUSplClously metaphysical;
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conservation pr:inciples and the 1dea of energy are
refresningly empirical. Closer scrutiny, though, reveals
1mportant nistorical ang logical connections between these
two sets of 1cdeas.

What emerges from cons:deration of these historical ang
log:cal links is_that the idea of energy constitutes a
"#1ll:imng in’, a giving of content to the notlep of

substance, and the 1dea that energy 15 conserved constitutes

ur
+

“$r1lling 1n', a g*ylng of content to the Principle of
Suftficient Reason. In the case of the latter, the :mmediate
1Nk 15 between the Principle of the Conservation of Emergy
ang tre Prinmciple of Universal Causal:ty. However, the
Frirmcigle of Universal Causal:ty 15 rtself an expression of
the Principle cof Sufficient Reason: hence 1% 15 true +o savy
that tne i1dea tHat energy 1S conservec constltutes an

attempt to Jive Ccontent 1o the Principnle of Suffic:ent
T

bt

Given these

ba
rt

inks, 1S 2asy L0 S8 Why physicalism s

AN atiractive wWworlitc-view. By wvirtue of cur loyalty, to the

noticn of substance amc the Prainciple of Suff:ic:ienmt Reason,

we hold the very Dasi.c anc funcamen+tal bHeliefs that

-

shenomena must ultimately be explained i1n terms of sometnhing

WwhiZln coes not change anc that all phnenomera may oe

explainec. The prooclem we face, though, is that at a purely

a prior: level these beliefs are empty ©F centent. Qur

f
b
(%]
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comm:tment toc the notion of substance persuades us there is
something which does not chamge, but it cannot bive us any
idea of what this is. Similarly, ocur commitment to the
Principle of Sufficient Reason persuades us that events are
causeg, but it cannot give us any idea of what constitutes a
cause. What we attempt to do, therefore, is to give some
content to these beliefs: we wish to Kmow what it is which
coes not change .and what constitutes a cause. In the course
of doing this we begin, whether consciously or ’
unconscirously, to associate the notion of substance with the
idea of energy and the notion of causality with the idea of
energy transftfer. This leads to the view - whether :t be
implicit or explicit - that the relation between substance
and energy has %the log1ca1.status cf an empirically
ciszoverecd :cént:ty, a§-00e5 thé relaticn between Lausation
anc enefgy transfer.. Physicalism, it 1s concluded, is

implied by our attempts to gi:ve content to the most basic

zategor:es of thought.2

The problem with concluding this 1s that 1t i1gnores th;
p0551bzlitx-that there may be more than one way oT~giving
content to the notion of substance,gnd more than one way of
giving content to the idea.cf cagsaiity.s In other words,
there may exist more than one kind of substance, e.g. the
human mind might comstitute another.tybe of substance

nesices energy, ant more than one kind of causality, e.g.
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agent causality might constitute another type of causality

besides energy transfer., We must be careful not to rule out

'this possibility prematurely.

My point in gistinguishing between the two forms 64 the
Principle of the Conservation of Energy is that arguments
against mind-body interaction and miracles which are based
on the Principle of the Conservation of Energy are much
weaker than generally thought. Both mind-body i1nteraction

and miracles are rejectec on the basis cf a nalance of

probabil:ities argument involving a presumed conflict between
the evicenge which supperts pel:ef in the Principle ang tje
evigence which supports bel:zef in minc-body interaction ancd
miracles. The argument 1s Dasically this:

. There ex:sts a conflict between the e

evicence supporting helief i1n the
Principle of the Ceonservation of EZnergy
anc the evicence supporting belief i1n
mind-D0dy i1nteraction anc miracles. LA
conflict :1s5 presumed to De inevitable by.
virtue of the fact that both mind-body
interacticon ancd miracles :mply the
falsity of the Principle of the
Conservation of Energy. ]

2. The evidence® supporting pelief 1n the
Principlp of tne Conservation of fnergy
far exceeds the evidence supporting
belief 1n mind-body 1nteraction ang
miracles.

3. Therefore, we are Justified in believing
tne'Princ1ple of the Conservatzoh_o%
Snergy and rejecting the view That
mind-bocdy interaction or miracles occur.

. . s ’ )
It 15 important to realize that this seem:ingly sirong

132



Physicalism and the Conservation of Energy

argument must be reevaluated in light of the diséinction
which must be drawn between the strong and the weak forms Qf
the Principle. Given this distinction, it is not clear that
the first premise of this argument can be defended

The reasen this premise comes under fire is that the
occurrence of minc-body interaction ang miracles is
consistent withn ;he bocy of evidence which is taken to
j; tify belief in the Principle of the Conservation of
Energy, namely the vast amount of experimental data which
Supporis the conclusion that energy is conserved in a
causally isolated system. It is to be emphasized that the
claim that /ming-body interaction or miracles occur goes not
conflict with the claim that il a causally isolated ;ystem
energy 1s conserved. To say that eneérgy is conserved in an
1solated system is mnot to address the guestion ¢f whether
the human body 1s isolated 1in the sense that 1t is not
intluencec by the actionm of an immaterial mind, or whether
the physical universe is isoclated in the sense that it is
not 1nfluenced by the action of God. The person who
Seliepves that minc-body interact1?n takes place or that
miracles occur does not deny that in a causally 1zolated
system energy 1s conserved. That person denies only that
ihe nhuman body or the physical universe is causally

1solatec.4

He 1s not forced, therefore, to deny any of the
evidence usually cited as confirming belief in the Principle
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of the Conservation of Energy.

[+ this argument against mind-bedy interaction and

miracles is to be pressed, it must be” pressed on the basis
of what I have called the strong form of the Principle,

. k .
namely the claLm\that energy can neitner be created nor
destroyed. The problem the critic faces is that the clam

-~

that energy can neither be created nor destroyed 1s a

defining postulate of phys:calism and stands i1n need of
. 4

justification. If the critic - now revealed to bde a -

physicalist - is to press this argument against mind-body

interaction and miracles ther he must provide +“his

Justification.

EVIDENCE AND THE TWC FORMS OF THE PRINCIPLE OF THE

CONSERVATION OF ENERGY

The guestion which arises is Now 1S he to do this. Hisg
most plausible cCourse of action seems to be o aréue that
the experimental evidence which confirms belief inm the weak
form of the Princip}e also confirms pelies in the Strong'
form of the Prinmciple. Thus, he will claim that' to the
degree that belief 1in the weak édrm of the Primciple :i1s
Justified so belief :in the strong form of the Principle is

justifiag.

Agalnst this, his cpponent will argue that he cannot
merely appeal to the large body of experimental svidence
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which supports thé conclusion that in a causally isolated
éystem gnergy remains constant. The claim that energy is
cdnéérveq in a causally isolated system is consistent with
the claim that energy can neither be Created nor destroyed,
Dut 1t does not 1mply this c}aim and the evidenrnce yhich
SuUpports it gces nout, in ttsel+f, warrant us in draw:ng <the
far s:rongé? cornclusion that energy can neither he created
nor cestroyed.: The nody of evidence SuUpporting the.:iazm
that in a causally 1solatec sys:tem energy will be conserved
1s neutral as régards the further guestion of whether or not
there exists sométhing_capable of creatiing or destroying
energy, since that eviderce 1mpl:ies nothing as concerns the
further gQuestion of whether or not < fact the human bocdy or
the physzcél universe is causally 1sclated in the'relevant
sense o+ not being subject o non-phys:ical nfluences.

Thus; although the strong form of tne Principle :is

COoNsistent with the experimental evidence which supports

1ef in tne weak form of thme Principle, i1t is not

-

[

be

confirmec oy 1t.

The physicalist may protest.that thic objection ignores
what is known in confirmation theory as the converse

conseguence concition. The converse conseguence cond:+<ion

- woa

states that i+ a body of evidence, .2, confirms a hypothesis,
nl, and 14 there-ex:sts another hypothesis, hz, which

) bl .
implies n,, then e also confirms P, For examplie,="those
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exper:imental findings which confirm quileo's law, or
Kepler 's laws are considerec alsoe as confirﬁing Newton’'s law
of grav:tation.“s Thus, inm the present instance, the
Physicalist may argue that, sinte the weak form of the
Principle of the Conservationrn of Energy may be deduced from
the strong form of the FPrinciple, the em;lrical evidence
which cenfirms nelief i1n the weak form of the Principle also
“
confirms oel:ief in the strong form of the Principle.

It must'be pointeg ouf, though, that the converse
Lonsegquence condition is not gemerally satlsfzg;le and
:énnot oe acceptecd as a general rule of the log:ic of
coHFirmatlon- Consicer the €§llow1ng Counterexample: for
any & and ¢ put 3 Za v c. ' Then 4 +*D, and by the enta:ilment
cenc:ition, .., :f a0 thenm a zonfirms &, a confirms o.
=ence by the converse fonsegquence concition a confirms C.
Since T entalls b. it s i1mpossidle, on sain of gverything
confirming everytining, that a non—t}:yial relation of
conéirmqtibn Subsist oetween every galr of statements and
thus 1if erntailment 1s retaimes tﬁe converse conseqguence
cencition must be rejected.®

To be fair, 1% must e agdmitted_ that often a Dody of
data which confzrmé 2 partigular hypothesi:s H 15 considered -~
tec c;nf:rm also a stro;ger hypothesis $rom whiczh H may be
decucec. We 2o -regarg the bocy of data which Ecnéirms

Galileo's and Kepler 's laws as also confirming Newton's law
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-

of gravitation and feel that we are justified in so doing.

-
However, as Carl Hempel observes, such examples do not
Justify accepting the converse consequence condition as a
general—rule, for in such éxamples the weaker hypothesis is
invariably connected with the stronger ﬁne by a logi&al bond
of a'particular kindﬁ. In such instances the weaker
hypothesis ;s eséentially a substitution'insfance cf the
stronger hypo:hesis.7 Thus, although neither Galileo in
developing his terrestrial physics nor Kepler in geveloping
his celestial physics télked of forces, their laws can, in
the clear. vision of nhindsight, 5e seen to he approximations
to Newton's general law of gravitatioﬁ which refers to the
force between any two bodies. Even i1¥ as approximations
these laws need Somq revision and Correction.in the light of
Newton’'s law, they are viewed as heing essentially instances
of Newton's more gemeral law of gravitation. In instances
wﬁere thi; speciral logical relation exists, i+t does seem
permissitle to view The evidence as confirming both
nypotneses: the reason being that the sironger hypothesis ig
Just a more general form of the weaker more specific
Nypothesis and hence cannot céntain any éxtraneous_eleménts

Wwhich tne evidence deoces not con%irm-e

‘The problem tne physicalist faces in the present
instance is that Iin cases such as the strong and the weak

forms of the Primciple of ¢he Conservation of Energy where
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this special relation deoes not exist the converse
consequence concirtion bhecomes "entirely absurd.“q The
strong form of the Principle, although it implies the weaker
nypothesis that energy is conserved in a causally isolated

. N -~
system, contains the extraneous assumption that energy is

L 4

uncreated ang indestructible. This assumption, it is clear,

4
nead not be confirmed by the evidence which confirms the

weaker hypathesis that in a causally isolated system enehg;
is conserved. Thus the evicence which confirms belie{ in
the weak form of the Principle cannot be taken'to_con¥1rm
pelief in its strong form. The physicalist cannot appeal to
the converse consequence condition. The body of ev;dence
which supports'belieé in the weak form of the Principle is
neutral as reg;rds the further guestion of whether energy
may be created or cdesiroved.
’ e

Faced with this, the most promising course of action
for the physicalis? seems to be to revise the converse
consequent principle somewhat anc argue that if e, e.g., a
bocdy of experimental evidence, confirms hl' 2.0., tpe weak
form of the Principle, and Rs, 2.9., the strpné form of the
Principle, explains hy then e confirms N. His strategy -
will be to aréue that the weak form of the'ﬁrin:iple is a.
lower—level law which neegs To be explaineG-oB the basfs of
some<deep structural assumption. The étrong form of tHe

Principle, with its deep structural assumption that energy

138



Physicalism and. the Conservation of Energy

can neither be created nor destroyed, provides an

,~ explanation of the weak form and hence all the incuctive

support of the weak form can be regarded as ‘flowing upwarg’

SO as to support the sirong form of the Principle.

.

s 1

Aithout denying the legitimacy of cdemanding an

explanation of the weak form of the Principle, it must

nevertheless be noted that the physicalist is on shaky
.ground if he atitempts to argue in this manner. The nistory
©% science is replete with deep siructural assumptions which

were made in order té explain certaiﬁ‘lpwer~level laws, but
wnic%'were later abénaoned; Theories cof the aether, of
ﬁhlog?ston, and of spontaneous gemeratlon, to name oniy a
few, have all, at one time or.another, been proposed as deep
structural assumptions necessary fo'explazn well-evidenced
lower-level laws.

. Lest the physicalis+t be tempteﬁ 0 reply that there are
good Uéep'stru;tural assumpticns and bad‘deep structural
égsumptions, ;nd that the strong fdrm of the Principle
constitutes & good deep” structural assumption,ll wish to

. - .
draw a distinction between a belief being confirmeg and a -

belief bheing justified. Aty this point in the dirscussion

what is at issue 1s whether the belief that energy can
I 4

neither be created nor destroyec is confirmec, not whether
1t 15 a belief which is justified. At this point I am nozt
arguing that belief in the strong form of the Principle 1s

&
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unjustifieéd - that is a.further gquestion - only

1

unconfirmed.

-

This distinction is a negessary one.

Justif:ed even tnough 1% 1S not confirmec.

-

oelies 15 Justi

A belief may be

To say

to hole on the basis of .avatliadle evidence; to say

tha

tha

-
-

-
-

a

18C 1S5 to say that 1t 1§ a reasonahbhle belief

a

belief 1s confirmec :s to say that ithe evidence in some way

guarantees that the belief 15 true. To say that a bel:ied 15

justified 1s not to deny the very real pos

s1o:1lzt

more pvifence Secomes ava:rlahbhle this helief must

c.scarded oecause the addit:onal evicence

onf:rmeg~:s %

n

Sut te say that a bHel:iet 15
is further evigence which will ciscomfirm

The critic 1 likely to respongc tThat
10 talk of evicence ‘guarantee:ng’ sSe.ie<.
Jel:iefs concern:ing mat;ers o+ fact are cor
nel:efs might te false. Wnat then coes In
amount wo”

ST amounts To TnNis.  WiTnout Zenying
oest-confirmec Deliefs are corr:i:gitle, we
cilstlinguish Spitween Deliefs which we have
will never oe ClsConflirmed ang Seliefs anc
SLSPenc juZgement Concerning ~hether they

disconfirmez. NoSe Selipfs whist we ~nave

Ziscon¥irms

o Cceny

- -
P —

rigLrole.

IS gls

-
-

T 18 czngce:vable fnhnat ever the Zest confirmec scilen

»

3

that evenr

2
rt

tne

mUStT mevertheless

Teason
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1on 0f Energy

-
-

himk wil

never Se disconfirmed we regard as conf:i:rmed,

those about which we must suspend Judgement we regard as

-
-

-
-

Just:f:2Cc, but nNCt corfirmed.

-
-

N
-

rt

The varicus ways 1n which ev

TC Delief whizh permits Us =0 Craw Tthis cistinction.

case c©f a con+irmecd cSelief

litef 1n a number of X

Je.

number oF 1ndejendent hvpoiheses. In o
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than a network. I+ 15 th:is fact which teaches us that,

although the zel:pf may bSe Just:fied, :t is nevertheless
unconfirmed. me Seli:ef may be an-athractlve one, Dut, 1n
*he absence o+ a N}CE variety of evicence anc a convergence
c+ lncenencent hypoﬁheses, 1t remains only a gossidlie

retation 04 e ev:iZence f2lt TS sSupport Lt

To reverT Yo our examplies ¢+ agther, Dhlogiston anc
Spontanecus generation, these are all cases of oDeliefs

WRICm, 4T ThBR TIMe ThNeY were Droscosec, were Justified

-

seliefs.” Tnhey were ustifiec imasmuIn as they crovicecd
Bxslanations o+ tne lower-leve: laws they werg 1nvokec I0
exz.air an:.were :OjSLSZEﬁ: WLTD The aval..atle eviience.
NEVEerThneless, 1t wasS a mistarke 1o thiTe thnat tnese oDel:i:efs

WerE CAmslrmer - S MLSTAa-E macte amp.y Cf.ear 2y tTne

SsuIsenuUenT CourSE oF sflence.

SnOu.Z NCT Te sSougnt. Nor 1S 1t Tmat Zees Structtural
Ex:léhatZCﬁS are 1llegiriimate. ?é:ﬁEf. Pl
conslude SmaT the BVISenCe whifh SuDporis lower—leve.l Laws
comflirmg The CEBer SIrusiural assumpiions saicf Lo oe

megessary tc explain them., Tne greblem tn assum:in

evicence wWhifh Cconfirms a lower—-level law alsd confirms Sur

ceeq STroctural. assumziion 1S Tthat 1t may Ze zessizle Lo

~4dpr SomD Cotoer Ceen ShruCtura: asSsumDi:on whif D e0uds sy

- -

WEll BxSlains whe Lower—.eve. law. T hus, the proslem in

a4

IN]



Physicalism and- the Conservation o+ Energy

assuming that the evidence which confirms belief in the weak
form of the Prinmciple also confirms belief in the strong
form 15 that 1t may 2e possible to offer some deep
structural dssumat:oﬁ other than the assumption that energy
can ne:tﬁer oe freatec nor gestroxEc, which can equally well

explain the weak form of the Principle. -

e

The onysicalist is guite correct to cemanrd an

o

»

exglanation of the “ruth of the weak form of the Princ:iple.
He 1S 3155;on firm grounc in propgs:ng a hypothesis which
_@¥Diains tne weak form cf the Primciple, 1.e. his hypothes:is
that energy can ne:ther Ye created nor cestrovyec. He er;s,

.h.

Thcugh, 1f ne thinks. thne evicenrnce for the weak form o+ the

[}

Y

- -

incizle alsc confirms 1tg strong form.,

L]

T 1S true that

The nNyzothes:s that energy can ne:ther e createc nor

8]
T
]
rt
B
O
<
M
Qa
N
]
[0}
3
n
o
n
it
m
3
rt

wilin The experimental result

al
u
m
)
Ve

Bf 1r Ine weak form of tne Primg:iple. It may

ever e that n thne assence ofF a rival NYpothesis Capable o+

2XClalning thNe wWBas form we are just:<fieg 1n accepting 1t as

b

thE Zest explanticon oF fthe weak form of the Principle. .
Nevertheless, thne evidence wnhich confirms bel:e< 1N the weak
form of tne Princizle Zoes not confirm Delief in 1ts strong ’

form.  The exger:imental evidence which confirms the hel:e¥

=haT o itoa fausa..y 1solatec system energy 1s conserved no
More Ionflrms The aeli:ef that energy can ne:i:ther 2e created

Dor Cesircyel tnan the resultils of seventeenth, elghteenth -
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and nineteenth century physics confirm the existence 64
aether.

Be;ore going any further, let us pause for armoment to
consicer the result of our 1nvestiga£1on of whether tne
evigence which confirms the weak form of the Primnciple also
COnézrhs 1ts strong form. what nas emergec :s th:s.
Inasmucnh as :t 158 a ceepAstructural assumpiion made 1:m order
to expliain tne weék form o+ the Pr:nc1plé,’the sTrong form
of the Pr%nc::le can never Se conflrmec Dy empir:ca.l
evicence. Its utility anmc attract:iveness stem <rom the fact

’

that 11 15 CONSISiBNT with *he exper:mental PviCence which
confirms nelief in the weaxk form of thne Principle arc <rom
the fact thnat 1t orovices scme explanatior Cf why the weak
*orm 13 True, However, tnese two facts iAo NC way Zontirm
NE Lruin of the sirong form., Tneories oFf Sscontareous
generation, :hlogzstcﬁ ang the agther were a.l a-s :n; Time
Or angoliner of great ullllty ang ZomslstenT wite The evifdence

WRiCh sucporiec tTrme lower—-level aws TTBY were lrnveoRes to

-+ 35 IMPorlant To real:ize that this Zoes mot imsLly
that tne strong form of the Pr:imc:inle camnses ne
Sisceonfirmec. To say that 1t cannct ze cont:irmec :s not *to

SUGGesSt That 1T cannoct e cisconfirmec. AZCit:onal ev.zerce

Mmay serve T2 glsiz2nfirm 2 Cees strultural assumotion, yeT

leave untouchel tne lower-.ovel -aw the Cteef structural
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assumption was invoked to explain. For example, Pasteur Qas
able to cffer some new evidence and an alternative
Exalanat}on of why maggots.o?ten appear in dead meat. He
wds thus able to dispernse with the deep structural
aséump:zon of spontaneocus generation. In the present case
the occurrence of either mind=-body interaction or miracles
woula serve to gisconfirm the strong form of the Principle.
Botn are consistent with the weak form of the Principle, but_
Joth are nconsistent with the strong form imasmuch as they
imdly that energy may be created or destroyed )
We nave Seen led to an interesting conclusion. ft 1s
ihat the strong form of the Principle of tﬁe Conservation of
Energy cannot ever be ;on%irmec, but that 1t could
conce:vadly e gzscon¥irmed. Contirming evidence cann&t
"flow upwarc' so as to confirm the strong form, but
acciticnal avi.dence, e.g. the DCCurre§Ze of a miraclie, might
serve tc 515:onézém 1. In sc dPing 1t woulid leéve
sniouchec the weak form of the Principle.

Picturec :n a d:agram the situation looks something

like fnis,

[VR

(See F JugR' : on the following page.)
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Figure 1!

Evidence and the Principle of the Conservation of Energy
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! Entails +he weak form ang
15 postulated in order to
explain 1t.)

Weak Form <(In am 1solated

energy rema:ins
, A, EConstant. I
~

~

.

Experimental Evidence Furtner Ev:idence (tv:demce .for
Tinmg-tody-i1nter 3Ctisn or miracles -
"1f 1t ex15tS - wWOuUlC Be Consistent
With the weak form, 2ut woulc-:
disconfirm the strong <orm.)
- ~
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¥
argue tnat the.

We nave seen that the physicalzst zanmnot
evicence which confirms Celied 1n the weak $orm 2+ <he
. . & - .

SPrinciple of tne Conservazticn of Energy also confirms Tel.ef
. . . F BN
in the strong +orm of the Principle. ‘he gquestion which "ow
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arises 15 whether the physicalist, abandoning his attempt to

argue that the evicence which confirms the weak fo6rm o the

Princ

bt

ple aise confirms the strong form of the Princ:i:ple, is

L

a pos:ition o clatm that-cel:i:ef in the strong form of the

73

Y]

p

Principle 1s nevertheless jLstif:ed.
There are twe arguments Sy wWhich the phys:icalist may

attempt ¢

L]

SUBRCri SuUCch 3 Vview. The first argument that he
kl .
may attempt 1s To argue tnat the strong form cof tne

Princiole may De Justifiec on the basis of Occam's Razor.

Thus, ne may argue TtThat there exi1sts no cositive evidence

-
-

_na:,enérgy 15 ever createc or cestrovyec. G:ver tne bas:c
Srinciple that we ougnt Nnot o multiply entities needliessly,
WE CUgnt NoT to postuiate the existence of something capable

cf Creating or CesIroying energy. We are justified,

tmerefore, 1in :él:ev;ng :nat'éhergQ can neither be createcd
nor qestroyea.

Unfortunately for the c—nys:icalist, th:is 15 a very weakw
argument. H2 1S Zroposing that since there exists no

evigcente tha

it

energy 1s ever created or destroyved we ought

- IO acgept the strong form ¢of the Principle on the bas:s of

Jccam’'s Rasor. The problem he faces 1S that the existence

Cf such evicence 1S precisely what i1s at issue. The

QLcurregnce of mingc-hoCy 1nteraction or miracles woulp

constitute ev.dence that energy 1S sometimes Createcd or

cestroyez. 1% will not do, therefore, when facec with
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.allegeg instances of such evenis, to dismiss them on the
ground that such evenits are antecedently improbable by

virtue of the fact that they mply the +a

[

si1ty of the strong

form of tnhne Principle.
T

TN1s polNt COoMCarning antececent 1mpratadillity Zeserves

o be stressec. Earlier in the chapter, I noted that the

-
pPhysicalist retepTts MiNC-J0Cy 1NtEraction anc m:rracies on

..
the basis of a Saiance cof probabirlities argument involving a
-

oresumec Cconflict Detween, Lhe evifence which suggoris sel:ef

in the Princ:ple of tne Ceonservaticn of Energy anc t;e
evicence which supportsaéel‘eé 1M ming-sody nteractien ang
miracles. Sxamination oF Tthis argument revea.s, however,
that m:ncf:ocV interaction ang miracles are eonly
inZonsisient with the strong form of The Pr;ﬁ:;:ie anc tnat

-

the physiCaiisi can 2olnt 1o Ne positive Koty of evigdence n
«

favour of tne sirong form. For *Thi.s reason, Ne s inon
Dosition Lo frame a Zalance of prozabirlities argument

cesignes To ShNow That minC-Zocy lnteraciion anc miracles are

19

antecegently 1mprcoable by virtue of the fact that the

,

evicence 1in thelr favour confliCts with a s<tronger oocdy of

evidence 1p favour of the strong form of the Principle.

-

Appealing te Cccam’'s Raztor does not help the cause of

, . 1 ’
the physicalist in this regarc. 0On such an argument Tnhne

sole justification for accepting the strong form of the

Frinciple l:ies in a presumec lack of evidence that energy s
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ever createc or cestroyed. Faced wilith positive evidence

that minc-body interaction or miracles occur, the

.

physizalist 1s 1n no position to appeal to a conflic

rt

oF

ev.cence. He :5, therefore, inm nMo pEOS:Lion to Cevelop his
zalance of prooadilities argument.

me secont argument The onhnysicalist may attempt i1s to

argue thnat there are no hypoiheses capab.e of explaining the

Treth of thne weak form ofF <ne Pr:ncinle, cther %nhnar the

hyZothesis that engrgy Ccan ngilitnar e Ccreatec nor —estroved.

<

3rartec Thnat thls MYDJOTNEPSIS iS5 rot Ccorm<irmed oy whe

eviience, 11 1% neverineless the only explanaticn ava:ilanle

It. Snoulz

anZ we are therefora justifies 1o believing

anciner NYyZSINESIS 08 2ul forwars whifn Deiier exs.ains tne
weak Torm of tne

rincizle thnen the hy:o:nes;%f:hat'ener;y

can ne:tder Se'createc nor festroyes must te a~anzonec, S

) -
-

10 Ihe atsence o©f such an alternative Avoothesis we are

1

ully Justifiec in delieving tnaxs energy. can ne.ther e
: &

“h

createc nor Zesiroy2c. A var:iant of this argument would De

[

for the onysicalist to admit the existence of aTher

34

Nypotheses capadle of exglaining the weak <arm of %ne

-

Princ:iple, Sut t2 argue tha+ the nypolihes:s that energy can

neither oe Ccreatec nor cestroyed 15 supgeri.or o any o+ 1%1s

rivals.,
- - N
< COo Nol wWisSh TO say much concerring this arcdment at
ine present time. I pronose to deal more fully with th:is
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1ssue 16 Chapters seven and eight where I discuss the nature
of worlc;views and gquestions concerning evidence. ﬂoﬁéver,
I think 1t fair %o COmment'th;t éven if his argument is
entirely success<ful, the physicalist cannot utilzz? the
Dalance of arobaﬁil:ties argument discussed earlier. it 1s
clear that the evidence which Supporis belief in mind-body
interaction or miracles conflicts rot with any of +the
Bvigenze which supportetbelief in the Pr:n;: fe of the
Conserva+tion i« Snergy, HDut with what the Dﬁyélcalist

- -

believes T¢ bDe trhe Dest explianation of the fact tha*t 1in a

fausally :solaten Sysiem energy 1s conservec. Assuming hais
A

CRRenEnNt Zan point o some Dos:tive bccy o+ evicence, the

onys:icalist nas ne Grourcs upon which he can dismiss sugn -

evicence. SE Can point to no Bvicence which confirms nis

Vi8w That energy Can neirther Se creater nor destrovyec. It

will nmot co, tnerefore, whnen faced with allegec :instances cf

[

S—308Y lnTeract:on or -mirgfles, to argue that such even=s
are antececently Lm2robfable Sy virtus of the fact thrat tnhey
IMDLY The falsity ofF trme strong <orm of tne Prairmciole. Orce.

-

-ance of probadilit:ies argument

fr
[I9]
L
]
)
ba
rt
1}
3
n
A}
a
n
W
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J
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rt
3
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u
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Casec on a conflict of evicerce :s possible, s:nce the way

-

I wWhroh Selied in the strong form of the Principle mus+t —e -

;;s::‘}e: rec_.uses There Seing any 2cCy of avidemce whick
CSCLIzZ zZonflict wiTh tme éviience supportiing sel:ef in

MINZ-Z0Cy nteragiion and mirac.es.
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LSIONS

There

d;scuss;on
T DWes mucg
allows us
Princisle
Un:iversal
substance
idea gf a
transfeor’,
might e m
Tysce 2+ ca
guestion D

Princiole

that energy 15 conserved im a causal

the stirong

are Iwo conclusions which may be drawn frém our

in this chapter. The first :s that physicalism

of 1ts attractiveness to the fact that that ‘it

1o give centent to the notion of substance and the

of Sufficient Reason expressed as the Principle of

-
Causal:ty. AS we have seen, the notion of
i ’ b

£ witn the idea of energy and the

cecomes lcen rie

T
b
0n

tause 1s 1

4]

.
1T

e

)
t
[

ied with the i1dea of energy
Unfortunately, the gquestion of whether there
Ore than one type of substance and more than one

usalily 1S easily +orgot%en. Ignoring th:sg

r

ermiis an easy shift from the weak form cf the-

cf tne Ccnservation of Energy, i.e., the cla:im

™)

isolates system, Lo
h ]

form of the Princi:ple of the Conservation of

Energy, :.e., ' the zlaim +<nat energy can nelther be created

nor cestroyes. This is uncerstancdable, but 1t is essential
P

-

1T the guestion of the truth cf physicalism 13 not to oe

Segged tnea

-
-

this guestion ngot De igrnored.

The second conclusion tnat may be drawn “rom our

ciscuss:ion

legitimate

in THis cCnapter s that the physical:ist cannct

ly object %o ming-—oogy interaction or miracles on

the Das:is of tne Princ:i:ple of tne Conservat:or of Emergy. !
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If he is to object to mind-body imteraction or miracles he
A .
¥

must do so on the basis of the strong form &f the Principle,

Since the claim that mind-bedy interaction takes place or

* "
tnat miracles occur is consistent with the truth of the weak

\ '

form of the Principle. However, for him to object to such
‘events on the basis of the strong form he would have to bHe

/
in a position to argue that belief in the strong form is

confirmed by the evidence which confirms beliet in ite weak
form. As we have seen, he is in no positior to claim this.

The evidence which confirms belief in the weak form of the

Principle is ctonsistent with the tru

rt

b of the strong form of
the Principle, but it canmnot Se taken as confirming its
A

truth. The physicalist is, therefore, in no position to

(“'\.

argue that events such as mind-body interaction and miracles
»

are antecedently imp%obable by wvirtue of the fact that they

imply the falsity of the strong form of the Princ;ple ot the

Conservation of Energy. To attempt to Co so would omly be

0 Deg the gquestion of whether the inference reguired to

move from the weak to the strong form of the Principle is

Justified.
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CHAPTER SEVEN: WORLD-VIEWS, SVIDENCE anND FALSIFICATION

s

In tne mrevious chapter I argued that the nhysicalis+t

.

cannot obJect to mind-ood interaction or m:racles cn The
Y

-

-

Dasis of the Principle of the Conservat:ion c©f Energy, s:nce
to o sco s only to deg the guestion of whetner they really

oCccur. LU Must be emphasized, nowever, that tc remove

objections is not tHe same thing as to establish grounds for

/7

‘helies. It 18 true tnat the physicalis+ cannot obJject to
minc-body interaction or miracles on the ground tnat they
—

<
violate the Princ:iple of tne Conservation of Energy ang are,

- -

therefore, i1mprobable. Nevertheless, ne‘car gquite
Justifiably demand tha*t his cpponent provide grouncs <or
bel:ieving in minc-body 1Ntéraction or miracles. He can also
quite Justirfiacly demanc that tHe ?on—pnysicallst provicé

some aliernative -explanaticon of the truth o+ the weak <crm

-

of The Principle.

I do not propose to enter the debate concern:ng whether

. 1
in _fact belief in mind-Zocdy interaction or Mmiracies ‘15

justified. Ne&fher go I intend to put forward an

fl
-

is

-l



Worlg-views Evigence anc Falsifica+t:on

A tBrnative mysotmes:s capasle of atcounting for the Truth
SST TNE weaw form cé‘:he Primciple. what I Zo propose 15 zo
ACCress INe 1sSuf oF what MmuSTt DB ShoWS 14 =eligd inm
m:n:—aoéy LnIeraciion Or miratles 1s to Se Iustiiies. .
“r

2.SC Qreptse 12 SISIZSS wWhat 1S invo.ver - :;:::5g forwars
an alierra%t:i:ve ?xﬂ;anatzah S% tne Irutn of 1he wear <‘orm of
The Frimcizle.

A&7 1S 1nvolves im o oon-e TTESEe erilerrises 1S the :
’.

8.aD07at10n anT CEefernsSe 0 a wor lZ—-v: ow cLmer Than

-2, ang nemce chysitalism, g

‘alse. ST YBassn TTLIS 1S S2 1S That te C—all am sver+ a

'S Zall an evert ZdmiraZle or arm ims+tarce o< TInZ=SCIv

INTeraliion presucoosey Tne IroTs of scome a.lernazt:ve
i/
WOr lZ-Vi8w In whiZh these conces-os'

5 zarm Se em-telfes amc seern.

rt

IS mare sense. } i . )

It is imooriant, ;Eereéore, itz say scme:é:h; asout
WOr lZ-VviBWS I genera./anc chysizalism i sarti.cular It g
also imporifant 2 say scméth:ng d2Cut Thne s5Sue oF wnecher a
WworlZ-view may e ‘als:sieg. L ~have saigc trat :here‘:culﬂ

BX1ST BVIZenie wNIIT wdou.C fals:ify physical:ism, DuT Th:is

AT assumMplion that will not gz unchallengec. MBny N
- ~

3]
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onilosozners holf thRe holistic view that evicence. can only

Sear on tne entire Loty of our nelteds ang, although ! have

‘alreaty gilven SoOmE reasens in the pPrevicus chapter <or

N

SUITALINE INLs VIBW 1S mistaken, more deserves to hHe sa:ws.

PUl Simply., A, wOrlC-view Comstitutes a conherent, or ax

lBeast accarently conherent, set of masic celiefs aboust thne

0

sunZamental zharacesr o4 reallity. AS Such, 1t Dreoevides . ts

whioh

~ .-
- bl t

S4CTBTRNIS WILN a framework or system cf Selipfg wie
\ .
T tnecrite. T thus =lays a large role :n the:r treatmen=s

.2 zhiloscotizal iasues. Thne problems that they
. S~
@72 ITIIINeC LT regarct as gSenuine rather thnan as

it

sseuto-Crozlems, ITE CoSSitLe solutaons they are .ncl:mez o

:hﬁss::;ate ds ZeLing viadle - as CoECoSeC 10 Those thney ‘eel

a.l t-ese are 1n & large ans imzortant sSars nFlugnced nv

SoSeClfiI ohilososnhizal issue 1s tompletely Ceterminec.
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even 1ow

Tor 1% oz

Wor .d-Views

Evicence ang

Falsi+ficat:on

whe.r COMD?E“EﬂSZVEﬂESS, areg

T falsity. Mdry ohillosophers have notec
Ss:frfatlion Secomes DrogressivelLy more cifficult as
from tne level ofF simole exper:imental laws anc .

“heor.es

That

T the
fimally
WOr lZ=views.

1T seems 1mBCcsSsSiDl

expger.ment’ wWwhicE o
level Tnecries,” nha
falsi+.eC. SviZen

level

o the

of

comp

eve.l of

nceec some,

e Lo specifty

renensive theories ang
metaznhnysical

naving noted the

1T alwvance .any

BClLCES With fimality tesween -

ve

e,

1 seen
CVeEr ThNrow
always eltner

angz

nence cease o

1T anc account

£,
0n this view, worlc-views 1n

seneral, anc onysicalism in garticular, are 1moossisle <o

falsity.

cefent a religicus viewdo:int, have

thnecry may always

- % -y T -
LR A R &

h

- -
-

e ‘saved’

. P
- -]

Sy a gertain amount

endorsed

Altnough manmv thinkers, espei:dl.y those concernecd o

—a

ihis nolist:ic,

e —— el

1S nevertheless zremature Lo

-
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Worlad-Views Evidence and Falsification

linkering, Dut 14 such tinkering must be done on~a purely aa
NoC Dasis 1t 15 Doundlto appear unjustified and implausible.
Te concluce what a worlc—vzgw 1s 1mmune to +falsificaticon
Secause such-tinker:ng is always possible is to miss the'
pTint that there 1s a sense zé‘whi:h we ﬁay sbeak of
clscorcant cata or Counter—-evidence, namely data which
cannct oe expla;ned or Feintérpretéd within the conflnes of .

The wor d-view, except on the pas:is of purely ad hoc

assumpiTions,., I+ the amount o+ such tinkering reguired to

save a worlc-view bDecomes toorgreat them this counts as a

te reason for abancoring it.4

oA

legirtim

Ne:tner will! it do toc argue, as nave some holists,
7]
ihalt, since there are no priviieged analytic %ruths

conmmectiing. -the language of evicence wilith the language of

-

iheory, there tan De no empirical data which can serve as

evigcence for an alternative world-view, unless the truth cf
-

that weorlic-view s alreaagy Sfesupposec.' It is qui;e rignt
IO ThImK that tnere must ex:15Y links Setween the language of
evicence and the language Of tneory 3 evidence i1s to be
USEeC 1O contirm theoretical claims. Wwhat is not requ:ired,

tTnough, 1s that these links consist of analytic truths.

’ . . - .
These linxks may be provided Dy the theory to be tested - 1n
This Case some aliernative worlc-view - so long as they are

. .

TET USET 1T Suft a wWay as to guarantee that the theory to be

P

tesiec will 5e positively instant:atecd whatever the evigence
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might be.

04 course it :s necessary To take certain precauvtions

in evaluating ev:cence. it :s

[

mrorta

im}

-
-

-
-

&° test

a claim by

using a variely of gdifferent nycotheses to l:ink evidence and

theory. It is alsc umpertant =5 test
this linking. The nelist :is r:ight e

-

inoany garlicular claim cepencs upo-

he nysotheses usec n

-
-

our

"

MK fMNat o

Fs

=

&l

it

nTypolheses we have used 0o i:iny observati:on ar

tThat ocur <a:thn 1= tThese hy:o:hé%es cimengds

-+
C
3
t
J
m
1
b
b
3

{1nGg Nypotheses.
- :

But this coes not entail <=ast a

Cannot 2Rar oOn 2NE Zar+* o7 a wor iC—vienm wi

all of 12, Ne:itner zoes 1% emta:. =-

-
-

n

- o
oo

Claim a worlo-view Maxes withsoo-s accezsITing a.l

b

maKes. wh

£EN Cclaims are cortiemes or

WNnat cegree, will cefers sSotn on t-e

th

STruCture oOF L7998 Wor.Cc—view.

ConsizZer an sxams.le. A theistic

Tgontrast to an :ifeal:st WOrlO-ViIewW, maimtaLns’

the mater:ial wor.c. The snysicalist

b3
'

-

However, ne will' scarcely agree tThaxz

Wi

th The thelst In regarcing TNe materia. wo-.

—
-

ur

thesry anc

Tur T

S jaje

3}

L=}

-
L=

-~
e

MS -
- %
- -
~Z

Ty o+

IerTalnly s.Lze

pao
reasor
wlTh Tnhme
-

naxe
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some claims w:ith which the physicalist does rot agree,
mamely that the world, althotgh real, was created by God and

1S sunject tc His influence. The physicalist will quite

ut that tHe claim that the world is real

Ed
intT

0

correctly o
-

.0

coes not entarl tn m that 11t was createg by Sod and

b

m
n
bor

a

rt
o

atl The eviZence which confirms the former claim does net

[§]

nflrm tne latter.,

n

My. Doimt 1S that 1t 1S fuite legitimate to accept.
we.l-tested SorTions 0f a world-view and vet reject other

more sceculat

rt
bt

¥

*
ve poriions of 4. Thus the non-physicalist

15 unger mo ocoliga

t

t1on to falsify all the claims of

. -

-nhysica.llsm. —e 1s at lioerty +o accept the Detter—festec
SCTlions ©f Dnys:icalism, ye<x ;egect the unconfirmed claim
tTat energy Can nelrther oe createc nor destroyed. It is

. therefore, to conce:Qe of an accumulat:on of
gvicenie., .5., BviCence TThat minc-Socy interaction takes

8% Mirac.es cccur, wWhich would count not aga:inst

clacte or %

-
The oeptiler—-tesiel porTions of pPhysicalism, e.g., the weak
form of tne Principle which states “hat in oa causall

-

isclatec system energy s conserved, but against the
unconfirmesc strong form of the Principle, 1.e., the claim
thal energy can nelther be created ror desirocyed, which

serves as the cefining-postulate of physicalism.
."

wB MUST Cont.ucCe that empirical evidence 15 relevant to

the i1ssue ofF the truth of pnysical:ism., It 185 relevant not

139
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in the sense that it could ever confirm physicalism, but in
the sense that it coulc disconfirm it. The reason this 1is

S0 15 that thne defining-postulate of physicalism, i.e. the

-

claim that energy carn neither be created nor destroyed, is a
deep structural assumptlon'whicﬁ can nevef‘be confirmedg, but
which could be disconfirmec.
- -~ .

Important as such evidence may De{ it must hevertheless
De emphasizted that fais1¥y1ng a world-view 1s not merely a
matter of producing discordant evidence. In tﬁeory,
physicalism would be disconfirmed if we could falsify the
claim that energy can neither be created noéldegtroyed.
Theoretically, it seems entirely conceivable that we might
sgow that physicalism 1s an inagdeguate world-view even 14 we
nave ,no alternate world-view té Put in 1ts place. In actual
Practice, the task 1S liable to prove consgderably more
difficult. Practically speaking, if we‘wish to +falsi+y a
world-view we must be prepared ;ot only to make reference to
& body of discorcant data,’ but-also to develop an
alternative world=-view capable of explaining the discorgdant

» .

cata. '

The reason for this is that world-views have immence
explanatory power, otherwise they could scarcely be termec
world—viENSQ This fact that world-views éxplain large areas
of experience means that a world-view is rarely, i+ ever,

abandoneg merely because there exist some discordant cata.

160
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Difficulties in a worlc-view do rot gemérally persuace us to
“ahandon i1t, unless there exists a rival world-view which
seems better abhle to resolve those difficulties. =

world-view which accounts for a great deal -of cur experience

s obviocusly better than no theory at all. As lan Barbour

notes:
»

Wwe sheulc picture mot a tWo—way
confrontation of thneory with falsifying
cata, dut a three—way confrontation of
rival tneories with a 200y of Zata of
vary:ing cegrees o6¢ susceptibility to
reinterpretation. .- - ADangoning one
set of {funcamental Deliefs ... involves
at least 1mplic:it acknowledgment of
Acssible alternatives even i1+ one
reserves jugdgment atout them.

In actual practice, therefore, <nhe evaluation of a

part:icular world-view SuUCh as Shysicalism i1nvolves nob
; v )

merely examining 1%S "F1%t° with the empir:cal data, 2ut 1ts

'41:"33 it compares to the "f1t’ 0 rival weorlo-views.
What This means i1s that the PErson wWho wishes to defernc
mind-body 1Nteracion or the occcurrence of mz;a:les must
gdevelos an altermat:ve worlc-view. Otherw:%e, A:s cla:m
o

tnat the sgrong ‘orm of tne Princiole of tne Conservat:on of
J

Energy 1s unconfirmes will Se accorZec l:%tie weignt. The

reascn :1 will, e accorces little weignht zs‘ihat the .
PNysicallist will exzloit The CLSTiNction Detween a belies
..r-

(- 4 -
Tamr 25 SO0

Lrmel and a Selie+s whicn 1g Justisip

Q1

- = wilil

Targue that, even ¥ 1t 15 neo

¥
n
0
3
N
Al
3
M
0

The Selief that

Energy Can nelther 0 Ccreated nor Zdestroyed s Jus=tifisc 1nm
g
-



World-Views Evidence and Falsification .

The absence of any rival hyoothes;é :aDaDIEf'F explaining
The truth 4 tHe weak form of the Princ:iple.

The strategy Of the non-physicalist must he to cevelop
an altermative worligc-view which accounts not only for the

rarge oody of truth contained in physicalism, but also for

rt

-
V

13t DOoCy OF cata whigch £asts Ccoudt on physicalism, namely
the 208y of cata which the non—phy51calzs{ takes to suggest
the occurrence ¢f ming-Dofy 1nteraction or miracles. He
MUST SNcw that ;: 15 DOSSIDiE *o retain tne HWest-tested
Dar;s ot pnys:icalism, yet reject physicalism as an adeguate

account of reality. In particular he must show that
Y ’

-
a1
P

MaKkPes sSense To actept the weaxk form of the Princinle, vexs

reject 1ts strong form. [ ne can o this nre wiil bg in a

rt

ocsition to claim not only tThat oel:e

1
e
3
1
J
~
n
Ve
n
o T]
L4
b
n
3
v
n

urncontirmec, Sut unjustiflec.

THE TASK 0OF THE NON-PHYSICALIST

¥ the ron-physicalist is *o cevelop an alternative
WOrls-view ne must sﬁow three things. First, Ne must Shcow
that 1t 1s possible to give content_to theunotions o+
substance anc causallity in more than oﬁe Way. Specifically,

ne must clarify and d@;elo: the notions of agent and agent
A ' n

Causaliiily, since 1mplicit in any cefence of ming-body

interaction or miracles 1s tme_ nction of &n i1mmaterial agent
with the abil:ity to procuce or Influence events in the °

162
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material world. Second, the non-physicalist must show that

there rs a Docy of evicence whigch supports him in

postulating tne existence of i1mmaterial substances and
~

foul of the

[

causes. To refuse this challenge :is to fa

orinciple that we must not multinly en

1

rt
it

1es needlessly.
Unliess the regquirements of Jccam’'s Razor can oe met, the
: Tl .

cefenger of mind-DoCy l1Ni@raciish oOr miracles mus:t cede the
cay to the pnysicalist. Third, the non-physicalist must
Show tnat his views ConCcerning :mmaterial agents anc agent
causality are part o©of a larger system of thougnht which nox
only explains the nody of cata which phys:i:calism does not

SC tnat bocdy of gatd whigh physicalism

[

et

explain, -ut a

explains exiremely well. The non-physicalist must develop a

Worlg-view which ‘corrects’ pnysicalism, i.e., a World-=view

WRlCn accepts anc explains all ‘that 1s true in shysical:sm,

et orovices a thegretical framewdrk i WhiCh sense 15 marcre
y . »

cf the 1mmater:al real:<:2s Which physicalism refuses =0

Zountenance.

T 4+

L 15 Bbeyona the scope o+ tnis thes:s o pronounce on

whether, 1n fact, these three things can 22 shown., Some
~

orief remarks concerning what i1s. 1nvolived in_ attempting =IcC

“r

-
demonstrate them are i1n order, however.,

First, with regarc %o the task of clar:ifying and
gevelop:ing the neciions of agent anc agent causality, TwWo

vary general comments need 1o be made. The first is that 1t

163
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IS 1mportanmt that the cerson who defends ming-body
iniBraction or miracles show not only that we make re‘erence

=0 egents and agent causality in our everyday speech, but

4.50 that such reticons are '‘srimitive’ in the sense that

~

they Zannot e shown 10 De merely a zomvenient way of
Talking apout energy anc Bnergy tramsfers. The STTeno ois
ar analysis of octnhner seives 1S of great relevance =c¢
This issue. duestions of whether we ascrize to other

PErsons non-Qbservatle Cnaracteristics which transcend cur

[0
Vs
3
n

St Bxderience of their bod:ies, and what 1t mlanms to co

TNlS 1T we indeet o, will €ast lignht on the notiocns of

» -

4gent anc agent Causal:ity™—.

Wlln regsrc Ic the second task., I have saic that 21t ig

)]
1
{
n
.o
Q
-
it
J
il
rt
t
)
n
3
Q
J
|
u
)
~
n
b
n
O
} e
e
n
rt

AroZuce Dositive ev:idence

i
J
+
u
<
0
“
3
0
L]
3
bt
3
81
|
u
0
i
~<
b
]
t
1
3
il
n
t

1on or miraclec. Cruci1al =zo
mole, Nocwever, 15 the fact tnhav? 1t would mos e fair for the

mhysifalist to Cemans that such evidence =a& experimantally

n

15 S0 15 that the

[

reprofucislie. Trhe reason tha
noN—-oRyslcalisht 15 cgmm:ttec TO0 & non-regular:ity Q;ew-o%
agen<c :éusal:ty. The strategy cf the noN—-physigalist must
be not tCc attempt to Cliscover exﬁer:ménta-;y rep}oduc:gle
Bvicence, Ut rathner to Doinmt to explanatory hiatuses whiich
fanngt e satisfactorily explainmec except on the Su;positlon
of Lhe cperation of an immaterial agenct. It must ne
empnészze:.that this coes noj prevent the non—phys;:alllt

v

: i64 )
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from éppealing to physical evidence, 2.g., the regeneration
of a lost l:mb mignht constitute evidence for a miracle, but

1T deoes mean thnat it woulcd besunfair to demand that such'a

result be guplicated before 1% be accepted as evidence.

Firmally, as regards the third task of the
nonTonysicalist, Nnamely that of showing that nhis views
-

concerning agents anc agent causality fi1%1 into a larger

system of thougﬁ25 1t TO e siressed that this larger system

3

mUSt exnibit the Twi virtues of consilience anc simplicity.

It must 2 consilient in that 11t needs o unify ang
systematize the +acts 1t purporis T2 edslain. To say that a
-

.
1

heory 15 consilien

rt
v
n

TC say moreg thanr that 1t "fits-the
£3cTs’ ir tne sense that :t 15 formaily comsistent with
their trutnhng it 15 tc say first that the theory expla:ifs
the facts, anc secongc that iHe facte 1t explains are taken
from mgre than one comazn.”e Second, the world-view *he

non—physicalist oroposes must bhe s:mple 1n the sense that 1t

explains the factis without making a lot of ad noc -
assumptions. It ceserves emphasis that te say that a
- -
world-view néeds to 2e simple in this sense 15 not to forb:id
)

1n any way cntological complexity. As Paul Tnagard

comments, '

-

X3

CTwe are] not to multiply ent
. " necessity. Necessity is a f
the range of facits tc be explat
wlthout tne use of a lot of auxil a{%r
assumptions. Ontological complexity
does not detract from the explanatory
165
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value or acceptability of a theory so
. long as the complex:ty contributes .
Towards consilience ard Sir'nplicity.9 . .

-
T 15 to be noted that the development of sukh a . -

-4

world-view would perm:t the non-physicalist not only to urge,
that tnere exisis evicence which falsifies the claim that -
energy cannot Se created or destroyed, but would also

~

SroviZe him wWith the resources to develop a Rypothesis which~

M -

exzlalng why the weak form of the Principle of the
Conservat:on o4 Energy s true. He would be 1n a position

o fuifill the cemand of the physicalist that he pfodide

scme alternative exalanétion ©f the truth of the we;k form
i

of the Prainciple.

5 Altnoﬁgh they may boe ;éparatéd 1N theory, these three ‘ .
tésks‘are lnextricadly entwinesd in practice. It 15 tempting !
to tn{nk that the non-physicalist must proﬁeed‘by first
develop;ng an éltEFHat1VE.COﬂCEQt of substance andg
causality, then .ngu:iring wqether there is any evigence to
Sugéest the existence of such a type of substance énd
causality, and +inally, having concluded such evidence
exists, comstructing a non-physicalist world%view. In . .
practice, though, his concept of what an agent is and how
agent causality funciions canﬁot be arrived at independently

of interacting with the evicence ne takes to support him 1n

ostulating another type o¥ substance ancg causality.
= =
Equally, nic assessment of epvidence does not take place in a

166 .
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vacuum, but 1s influenced by his world-view. Thnis, I wish

to emphasize, 1N no way implies that the views of the

non-physicalist are unfalsifiable. We have already seen in

T oyr GiSCiESan 0f world-views and the nossibility of
€ falsifying a world-view that the fact that comcepts,

evidence and thecry are limked together does not 1mply a

holistic view of theor:zing.

-

Demonstrating these three things is a large

undertaking. So great that, strictily speaking, it is

inaccuralte to speak of the task of the PEerson wWno wishes Lo

defend minc-body :interaction or miracles. Rather, we sholicg

-

speak ¢of the collective task. of pecple who wish tc .cefend
- -~

-

minc-boady interaction or miracles. Similarly, we should

. . . . - ) . -

speak not af the .task of the PErsSoOn who wishes to defend
'pnysicalzsm, blt of the collective tacsk o+ pecple who wish

Lo cefend phys:calism. Tne elabofatéon ang defense of a

worlg-view oresupnoses a community of scholars: & community

- of
-

: E - 1 :
N which var:ious members, sharing a zommon .fai1th that their
world=view may jndeec be efaboratec and cefended, undertake

A - T ’

"

different projects directkd Eqwardgsthis gdal.

Wnat this makes clear is thaxa Wgrlid-views are, at leasat.

. o . 1. :
1n some.senses, research trad:tions.*o A worlog~-view
—

presupposes a communitgwpé scholars who have a commitment to

a certain tradi

3
rt
(48}
5
W
1]
a
Q
1
<
N
+

thought. Quite legitimately,

,Sj;au-:;; - ‘ . : &
ed

SUCh a community adhescs very. temaciously *c 1tségorld-v15w,

—

s
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preferring Lo explore its potential:ities rather than

Arematurely abanconing 1t :n the face of cirfficulities which
may DB appareni, not real.--

ZxCept 1n exitreme cases, this tenac:ty does not geserve

rt

2 bhe censured. It 13 narg to see how knowlecge could
acvance 14 11 dig not exist. As Imre _aratos notes,

the i1dea of in
vtopian. ... L

stant raticnaliity ... 151
alll

raticnality - a
i)
1

-

-
tneor:1es of 1nstant
¢ instant learmning -
ality worxs much siower
end to think.l:

fall. ... rat:
Than mest ¢eop

L

o

The exis+<ence of <h:s

rt

enacity makes cClear an LQFortant
————— - -
fact. It 1s that there nev:tably exist what may be termed
[ .

metapnysigal precilections which i1nfluence our assessment af
. E yid .
cata. OGreat cafe must ne taxen that such predilections Zo

not lead to.a premature rejecticor of alternative
SR - 3
imterpreiations suggesiec oy?frival worid-views. if care is

.

not taken a'gqu:te legitimate tenac:ty 1n'attempting to

cefeng a certain viewpoint may degenerate into an

unreascning dogmatism.

§

For .example, consicer the treatment of historical

gocuments cbntaining accounts of miracles, e.g. the gospels
- ) ;

of the New Testament. By virtue of his world~view, the

physicalist is inclined to reject the claim that miracles
’ - . . - -

- _— L L2 !
oCccur. nhus,/nggdéstlcns.the historical accuracy of any
3 . X t ,
gocument wWwhich contains an a:cou23/04 miracles. There‘is

. . Lo ' , T ' . .
NCTNING Wrong 1n his insistence that “we assess the accuracy
- . i

o

v : o isE -

e -



wWorlc-Views Zvicdence ang Falsification

©f sSuUCh CoCcumenTs. nceez, sSuch 1NSlstence s necessary 17
~\ .
A
we are to grars agalnst an easy creculity. what ceserves

L)

emsnasis, Lhougn, 1S that Nis assessment o0F these Ccocuments
MUST 28 Jasec on features other tThan the €a
Coniain™ aCcounis O+ miracles. Si:mply put, tnhe funcamental

DrinCizle 1N assess:ing evidence Toncerning past evenits 15 1o
-

»

v
rt

I
acce as much evigenZe as .S ossible anc yet Cevelod a

~

conmerent account that 1S Cconsistept with tnre evicence.
e .

i

Pr:ma_fac:e, these dotuments consiitute evidence that

miraclies nave oCourrec. Given tnat Hume s argument thats

-

accounts of miracles are arntececent) improbable 15
Falléczous, 1T 1S5 up TO the physicalist to provice some

ingepencent grounds upon whicn the historical worth of t-ese

-

documents may be guest:oned. it w:ll not co for nim to

assume Tthat anv accecunt of a miracle must be unnistorical.

+

Such an assessment, unless 1t can be buttressed with
[ % ¥ .

incependent argumenis, amounts to mere dogmati;;?

CONCLUSIONS

. Two tonclusions may be crawn from our discussion in
this chapter. The.first is that world-views are in some

semse fals:ifiable. Neither +the fact fhat there are no
(]

pr:ivileged analytig truths connecting the language of .

: ‘ ; - a2
gvigence with the language of theory nor the fact that a ~
. . .
thecry may e made consistent wiih any Dody oF eviderntce

-
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rWorlc-Views Evigence anc Falsification

Srovicec one 1ndulges in enougn ag hoc tinkering i1mplies
that a wor.d-view Cannot be falsifiec. Although :t is /

T e
[P,

0 spetify an event or set of Bvenits which woulc
“alsify & gilven worlg-view conclusively, 1T is nevertheless

L d
True that emp:irizal cata are relevant o the guest:on of the o

[

Lrutn of a Worlgd-view and SBrve o rencer 1T more or less
Dlaus:iclie. Proponents of Zifferent world-views 2o not cwell
‘ o
1N lntellgcitual ‘ghettos’ which ceo nos permzy them o
Gdngarstantc or assess systems of thought other than “he:ir
\‘\ .

QW .

The seconc conclus:ion :s that, g:iver tne fact that a

WOr lC~-view

b

S not acangdones solely 1n the face of discorgant

evigence, Sut r

i1l

“her 1n the face of gciscorcant evidence

s

SETIEr Z@alt wlilin Dy & r:ival ‘worla view, The person who

cefends mind-body :ntBraciion or miracles must sSe orepared
1o cevelop anc defenc a world view other than physicalism.
If this is to be accomplishec three things must be shown.

First, i1t must be snown that 4the nctions of an immaterial

agent anc agent causality are coherent and not mere
pseudo-concepts. Seconc, it must e shown that there is a
positive'body of evidence wh:ich supports us in postulating

the ex:istence of immaterial agemts and agermrt causalitgt

Finally, 1t must be shown that it is possible to integrate

-t .
the view that minc-body lnteraction takes place or that

P

miracles occur with a larger body of peliefs so as to arrive

i b 170
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at a world-view other thanm pnysical:ism. 4 the

nen—2nNys:iZalist can atcemplish these three things he will

1N & 2osSIYIcn nNoT only to claim that oel:ef 'm

the strong

+

torm of the Pr:imc:i:nle bf_tﬁe Conservation cf Energy 1s
unconfirmec., but that 1t 1s cisconfirmec. . -
‘ -
-~
.
S
. B
1] -y
(=]
.:f\ .
. L ]
N . i
#-’ -
) ' ]
C h
/’j |
v
- L
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The Possioility 0f EviZence

\ -
) L]
~
. -
CHAPTEIR ZIGHT: THE POSSIBILITY 0OF EVIDENCE

Tne acgmission on The zar+t of <he ph

<
I
)
n

alist +hat tne
defining-postulate o¥ nis world-view 1% meither confirmed
,

nor cacadle of confirmation Dy any Sositive Docy oF data can

sgarcely -e comforting to him., §

it
b
[

., Ne may attempt to

argue that This acmissien 15 not all that camaging to nhis

cause. He may attempt to argue thav, altnough anysicalism

L

1S unconfirmec Ly any pos:itive evigdence, :T 1s pevertheless,

in the absence of any cisconfirming cody of evigence, worithy
of oelie+t. He may argue that 14 some non—physicalist
worlc=-view is True <“hen we would expect to finc evidence

Which discgonéirms the claim that energy can neither pe

crgeatec nor destroyed. If this evidence is lacking, th:s
Justifies belief. in physicalism, Since we would expect such

disconfirming evidence 1f physicalism were false. Put
. F

e

somewnat more paradoxically, the only evidence. the

physicalist can have 'against the immaterial emtities

‘posturated By the nen-physicalist is ‘a: lack of evidence in

their favour. H1s argtzint, therefore, is an argument from

- silence, although arguably a legitimate one.

l " ) . ‘ 17 .

BN
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The Possibility of Evidence

Unfortunately for the phnygicalist, he will not fing

~his an easy argument o press., The mon-physicalist will

INSIsT

not

only =

[

ha

T the claim that energy can neither be

Createf nor destroyed :s unconfirmed by any positive body of

-

evicence,

namely

Su

T tha

-

[

there :s evidence which Cisconfirms it,

The evicence which justifies sel:ef in mind=sody

~inNteraction or miracles. The physicalist will <ind Rimsel

not only

1

noa pos

N

N -
-

-

0N of defending a world-view which .

Cannot se confirmed, 2ut one which seems disconfirmed.

Neveritheless,

pursue s

<o

acm:

-
[

the best strategy for the phys:icalist to

-

that his worlc-view canmnot De con+irmed

Dy any positive Jocdyr of evicence, Dut to argue that neither

S There any evicence which disconfirms phAysicalism. 14 he
[ -

can‘co tMns,

phys:calism on the grounds I nhave Just mentioned.

o

evigdence which confirms &

do

.

this,

miracles.

physicalist can have no

1t may be poss:ible <or nim to Justity belief in.

though,

Orce again,

1t

In order

ne must 3

gue that thmere exists ro

ind-body interadtion or

—
—

1s “n emihasiz:ing that the

'prpbdﬁi}ities argument designed to shoW that the . evidence in

.

favour’ of the strong fonrm of the .Principle, i.e. the claim

that energy can neither be created nor cestrovyed, outweighs

the evidence in Fagour-o+-m:qyﬂgady interaction or miracies.
o .

There is nc bogdy of evidence which_;upportS-felief in tRe

e

rFd
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The Possibility of Evidence

strong form o; the Pr1nc1ple'and hence there is no
possibility of constructing suth an argument. Rather, the
physicalist must deny that the ey1cence The defendgr of
"ming-body lnﬁerac:ion_or miracles makes reference to
actually exists. If he canm do this thegpbysicalist will be

in a position not te claim_4£hdt physicalism ig confirmed,
.‘/‘/
but that it is not disconfirmec.
- -

Although such a balance of probadilities argument 1s

not possible, the physicalist goes nave recourse to a number

— .
o+ other argumenis designed to show that evidence :in favour

of minc-bocy :nteraction 'or miracles is either impossible ar

antecscently improbable. I propose by way of concluding

this thesis to consider these objections. [ shall examine

TWO arguments that 1t is i1mprobable’ that there is evidence

for minc-body interact:on and three arguments that :1t is
1m90551ble'that there be evidence fors miracles. I wish to
empnasize that my discussion iﬁ this firmal cnapter is not
aimed at establishing whether or not there is actually
evidence which disconfirms the claim that.Fnergy can neither
be createc nor destroyed, but wheth%r such evidencé ig

impocssible or antecedently improbable.

MIND-BODY INTERACTION AND THE NATURE OF THE BRAIN

[ - -

BCne way 1n whilich the physicalisx zhallenges the idea
that there may exist evidence for mind-body interaction is

v .
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to argue that our ingreasing understancing of the brain

reveals no reason to believe that it is influenced by an

immaterial minc. Tne problem, he insists, is simple and

b

e,

tra.gonhtforwarc. Wrnat 1= called for is scient:i<:c
. .
otservation of the brain. I4 there exist explanatory

bt

hNiratuses 1n any physicalist explamation of the functioning
of tne ora:in - Niatuses which can plausibly Se explainmed on

the suppositisn of the influence of am i1mmaterial mind -

thnen th:is will count strongl in favour of interaction:ism,

Si1nCe the gresence of such explanatory gaps resuliting from

A

-, the effect o+ tre E%QE upon the brain 1s prec:sely/what the
.‘ ) hd
interactionist would precict on the basis 6+ heZ

‘If, on the other nand, NO Such gaps are to be found then

this will count heavily against interactionism, since the

[

theory cf tne i1nteractionist commits him to postulat:ing such
4
Bars-

The physicalist will go on to argue that 1t is not
clear that such gaps exist. Earlier thinkers, ignorant of

the workings of the brain, could plalWsibly argue that the

mind influences the brain and thus controls the body.

Scientific-investigation has not revealed

Ny obvious gaps

in the werking of the brain, however. Surely This fact must
. count neavily against\any theory of. mind-body interaction.

Thére 1s a problém in taking such an approach. It 1s

quite true that scientific investigation‘gi the brain does .

, . ' _ 175



The Possibility 04 Evidence

rot’

It reveals, however,

angc difficult

o observe.
-
Synaptic Knol

ot a neurcne fires, 15 of

g
\

LI 3
@DJeCcT o wnich Heisenberg's
1]

applicablfe anc that ":

-
- 1S

of the neurone,

that the brain

Sir John

sSuch a small

~

uncerta:inty prinagiole

which

reveal any obviocus gaps 1m the functioning of the brain.

1S exgeedingly delicate

Eccles comments that the
influences whether or
S1Ze as Lo he an

15

conceivadle that the excitalory .

t . - ' . .
eff.cacy of a synaptic knob wolr.c be apwmreci:ably a+ffected By

an uncertalqﬁy\oé tnis order

pu
—

Zerebral ortex, wWithin

(e

neurones woulcd

-
5'-‘

)

be obvious to he effective.

-
T o)

© say, therefore,

the functioning of the brain

does not i1nmfluence

the brain
‘somehow improbable oy virtue

carmnot t

Say that the mind does not create or destroy'enE(gy 1

infliencing the brainr. I

ar

Physicalist nor the interactionist is in a position

1
the space of
<he patiern of gischarge cof even hundreds

Se medified as a result of an

the present gime be observed.

tgoné:rm‘ or oisconfirm these effects by cirect
T

Biven tnat in the active

lliseconds,

of thnousands o<

‘tnfluence’

caused the discharge of OﬂEgﬂEurOnE",z 1t ois

e 1nfluence of the ming upon the brain need not

that there are no obvious gdaps in
i1s nmot to say that the ming
Cr Tnat such influence is )
of the fact that 1ts effpcts
Neither is it to
) - -
n .
Py
L is merely to say.that nmeither the
o

observarion.

v

he exceeding celitacy of the brain neither confirms nor

.= /

.




The Possibility of Evidence

cisconfirms interactionism, but it does render suspect any

atiempt tco discredlt interactionism on the rounds that
P g

there are nNo obvicus gaps in the fumctioning of the brain.

MIND-BODY INTERACTION AND THE UNITY OF SCIENCE

Anotmer physicalist objecticn to ¢he aossibil:i

rt

y oF
there Se:ing evidence for minc-bocy :nteraction is basec on

the un:ity o+f science. Consider, for example, the follow:ing

argument taken from D.M, Armstrong’'s bock A Materialist

Thecory of tme Mind. Armstrong writes:

.

it seems ncreasingly likely that
- S1o0lcgy s complefely reducible to
chemistiry which 1s, 1n i1its turn,
coempletely recducible toc physics. That

1% to say 1% seems 1ncreasingly likely .
X\ tnat all cnemical and bioleogical .. '

happenings are exnlicable 1n pr#ﬁﬁ%ple

as particular applicat:cns of the laws

of physics that govern mon-chemizal ancg

non-biological phenomena.

Consider what this means <for a
non—-Materialist theory of the mind. Iy
means that the whole world studied by
- science contains noithing but physical

- things operating according to the laws
"ot pnysics witn the exceptions of the

mind. I all the sciences except
psychnology are, in tneory, very complex
parvicular cases of the damental

sciences” of physics, it seenfs very
unlikely that psychology is an '
exceptidn. It would follow that some
Materi1alist theory of the mind is the
true one.” . "L .

-

. Twe points need to be made concerning this -argument.
The first is that Qccam’'s Razbr mérely Stgtéé'that we must
not multiplyw entities needlessly. It impiies nothing

’ 177



Thne Possitility of Evidence

coQcerning the possibility of evidence. Thus, even 14 1t

were to pe the case trat all reality, with the peossible

v . v .

exception of human act:ons, operates and 1s fully éxpl;cable
15 terms of tne~1aw§‘oé physics operating on a closed
system, we should not automat:igally conciude thgt a
onys:calist theory of the mlﬂd.:S-COTFECtu' The phyglcalist
MusSt acmit the possilility that evidence 1n favour o+f
minc-5coy int;ra;t:pn may exist. He must also adm:t that 14

T deoes exist nhe has no grouncs upen which to reject :1t.

A

The second goint that needs to be made is that the

‘interactionis:t is under no great compulsion to defend the
Ziaim that the ~uman mind is a solitary i1sland in a

reguctionist sea. The cla:m of tne pnys:icalist that the

INteractionist 1s committec to such a position is premature.

It ignores the possSi19:lity that the 1nteractionist may

‘ ‘ . 2y ;.
develop a world-view in which the idea of immater

is viewed as sometfhing more than an improbable and ad hoc
- . .

b

al mincgs

h%pothesis. Given that the sasic and fundamental pelief of
the physicalist, i.e. the claim that energy -can neither adg

created nor destroyed, is unconfirmable, he is scarcely in a
v\ b ! . .

position to object that an alternative world-view which

postulates immaterial. entities anc accorcs them a

fundamental place in 1ts conception of reality i1s-
‘ ~ ' s ’ .-
antecedently improbable.

-

D)

(=
~J
w
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The Possibility of-Evidence

MIRACLES AND THE COURSE OF NATURE

The physicalist also Challenges the possibility of

there being Evidence which justifies belief irm miracles. He

cften argues that 2el:es in m:hﬁsles can be ruled out on

lo

V8]

ical ang methocolog:izal grounds. One of the most
ambiticus of these arguments :s found 1n an article by
Alastair McK:innom ent:itliec “Miracle andg FParadox". In tnis

article McKinmnon attempts Lo démoﬁstrate that the cccurrence
D L J L4

of a miracle could never be cCemonstrated because of the

[

Simple reason that.the term miracle’ "tannot consistently

. : - ) \ e
name or Jescrise any real or allegec even<t.'
. ¥ . -
MZKinnon Segins oy noting that that “"+the corcept of

ot

R ! 'S o .De allowed at ali, 15 and must

natural law, . Tik

[N [

. L4 P
De unLueFsal in its aopl::ation.“s He further commen<ts that

a miracle mus:t he concei:ved as elther: (1) "an event

- - \
nvolving the suspension of natural law", or (2) *“an event

conflicting with cur understanding of nature."®

He th§n argues that our understanding of natural law

and the +first sense of the term "miracle’ involves a
. L '

contradiction. According to McKinnon, our concept of
natural law implies that natural laws "are simply nRighly®

.generalized shorthand deacriptions of how things do in fact

~!

Nappen.” This involves a contradlctlop, though, in that a

miracle must thenvbe defined as an exception fto what.

179
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-4 - N

b

actually hﬁppened. As McKinnmon puts 1t, .

- R
Miracle woulc then ‘be definec—as. "an

evens invelving the suspansion of .the -
. actual course of events. 'Y Anc somecne
Who insisted upon describing ag event as .

& miracle would te in the rather ogd.
posit:ion of claiming that its occurrence
~ Was comtrary to tne actual course of

events. K

Unfertumately, the second "sense of miracle as ‘an event
A ‘
conflicting witn our understarding ¢gf nature’” also . involves

S AL R
t

4SS 1R—a, Contraciction. . It involves a contradiction in that

\

we ‘

%

cannot Delxé@e Doth that the event
hNappened ant that tne conception of
nature With which 1t conflicts is -
adequate. In attempting to do so ...
Conel necessgrily Contradicts onesel .
... [0Onel is like *he man who says Yes
) this cat is white ™ <hen plandly .acdds

{ ... DUt I hold that all cats are black.”

AS McKinnon comments, “such a pErson may reascnably ne asked
T& surrender the historicity of the event or the conception

° 4
of nature witn which it conflictg, »iC

MeKinmon i1nsists that ne:i:ther alternative is

Lhe term’ ‘'miracle’ to depscribe any real or alleged event.
Toc surrenger the Ristoricity of the event or events in

*

question 1s to adm:it there is no neec to employ the term

miracle’ in describing events in the real world. To revise

-

our':sncéptlon of néture, T“hough, is to repudiate the
g
greounds upon which it was originally urgec that the event be

i8o

. - ; .
acceptanle, Ne:ther alqernative makes it possible to employ -
* -+

4

Lt



A

The Possinility of Evidence

regardes as & miracle. We appear forced to conglude that

the notion of miracle 1s a mere pseudo-concept.

. Impressive as it seems, this argument 15 nevertheless

-

Hﬁ‘_af/)unsound. Both McKinnmon's understanding of the laws of

nature angd his understanding of miracle are 1ncorrect. His

. L}
flrst premise, that we may substitute the expression " the

actual course - -of eévents’' for the term=- ' matural law , 18

rt

r
false. I noted earlier that science typically assumes tha

an event £ 15 explainec when 1t 1s shown to be a logaical

consequence of relevant ini1ti1al conditions and a set oF
] "

general! laws. Undess we nave knowledge of.the relevant

initial comg:tiong, we canncit pregditi the actual course of
4

events. It is thus a mistake tTo think that the terms

. " . » - - . -
‘actual course of events® and natural law’ are
N .
interchangable. N . .
”

His second premisé 1s also false. I'démonstratec

earlier that the notion of miracle does not entail the i1dea
R Fd
that a law of nature is violated- i+ a miracle occurs. The

cccurrence of a miracle coes not indicate that the laws of

nature no longer apply or are temporarily suspendec. Rather

it indicates that God, or possibly Some other transcendent

agent, has changed the mater:al conditicns Lo which the laws
apply angc so i1ntroduced into nature an event which nature
would net otherwise produce. .

The difficulty with McKimnon s argument is that, having
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~—

? ' . -
notec that a m:racle 15 an event that is contrary to the

—

natural course oFf events, he interprets this to mean that a

miracle 15 ar event confrary to +the actual course of events.

Unless ne is also prepared o argue that no actual event
coulg have a non—ahysigal, non—-rnatural cause, such a
conclusicn is :1llegitimate. A miracle i1s contrary to the
matural course ©f evenis not in the sense that 1t 15 an
event which cannot actually occur, tut in the sense that 1%
1% an event whicnh carmnot be explainec except oy reference. to
S »r
the act:on of an agent whc franscends nature. GCranteg that

such events are at least log:ically conceivabie, 1T appears,

or -

comtra MoKinnmon, that the term ‘mirzacle’ could consistently
name or cescr:be a real or allegecdly real event.

. R

Pl
-

MIRACLES AND EXPLANATION : ;

Another challenge to the possiDility of there Deing
evidente whizsh Justifies telief in miracles 1s put forward
by Patrick Nowell-Smith, 1n an article ent:tleg "Miracles -

[N

The Philosophical Apprbacﬁ.“ He begins by noting that to

-

call gn event a miracle is to offer not just a gescription

of a particular event, but also an exgplanmation o0f its

-

occurrence, since to zall an event a miracle 15 to engage

d

not only 1n ohservation, but also 1n explamation. Given

that "evifence must be kep*t cistinct from explanatory

T
wthecry',

“ this means that all +that even 4the pbest evidence
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can essablish is that certain exiraordinary phenomené
somgtimes occur. The guestion, though, o¥'unether-these
prnenomend occur must be kept'distinct from the gquestion of
whether these phenomgna are to beﬂtermeq miraculous. ~It
wi1ll not co, having Fsiablishec tha- cccurrence of an
extraordinary event, automatically 20 term it a miracle.
“The next step 1in Nowell-Smith's argument is to opserve
that "science 1S committec, not toc cefinite theor:ies or
concepts, but %o a certain method of explanatlon.“12 This
means that, even though it might involve new terms and ~
unfamiliar concep<s, 1% may be possible at some future poInt

in time to frame a strictl scientific explamaticn of the

-

- i
extracordinary events we are tempited to call miracles. Thus .,

»
"the proolem 15 not whither science can explain everything

in current terms but whether the explanation of ‘miracles’

—

requires a method Quite different from that of ~5C:.E'r1cv53.“l':>

Finally, Nowell-Sm:th comments that a genuine

/ \

"explanation must always have zsredictive ‘power and involve "a

-

law or hypothesis capable of predictive expansion."l4

) ~ . . : .
Further, i1n explaining a miracle, it makes no sense to make
reference to presumed ‘supernatural’ laws, simce it 1s
impossible to distinguish a ‘supernatural’ law from a
‘matural’ law.
This leads to the conclusion that an eventit is either
scientifically explicable or mo explamation at all is

183
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r

possible. As Nowell-Smith puts it,. "the supernatural seems

to dissolve on the one hand into the natural and on the

L)
-

‘-

other into the imexplicable.”

The biggest problem with this argument is that 1t

assumes the very thing 1t needs to cemonstrate. The premise
N

that a true explanation must always have erdictlve power

and involve 'a law or hypothesis capable ot predictive

) - R .
expansion’ is cructial to the suzcess of the argument. This
»

is a guestionable claim, however. Scientific explanation

does indeed involve ciliting ‘a law or hypothesis capable of

orecictive expansien’, but it is far from clear that

scientific explanation 1s the only legitimate type of

rt

explanation.

-
In this regard 1t i1s noteworthy that one of the

>
necessary congcitions for am event being a miracle s that 1t

\ g N,

be an event brougnt about by a rational agent who i1n some
L] .
way transcends nature. It is therefore significant that we
1
must distimguish between explanations which involve agents’

ourposes or 1ntentions and explanations which do not. Prima

facie at lpast, these w0 types of explanation are radically

cifferent. i® . : : hJ/)f/“\\

\

In a scientific expianmation an event E is the .
conseguence of a cCertaln set of relevant initla: concitions
\
) T
anc a certain set of relevant general laws. However, 1Yo

C. *
what is sometimes termed a ‘personal’ explanation 17 an
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event £ is explained by reference to an agent’'s intgntion of
purpose to accompl:i:sh E or a further event F. Further, this
type 54 explanation ciffers from 'scientific explamation in
that it neec have noc close conmnection to the notion of
precicticon and yet may still serve as an adeguate
explanatlon‘§) an event. As Richard Swinburne comments,
"You could nect discover my purpose and therefore my
Eonsequent agction in going out the door now by noting what I
always or normally dic before going out the door.fla
Usually, 14 we wish to explain the actigns of an agent, we
must make reference to the agent’'s public utterances

concerning Nis 1ntentions and purposes. There appears td be

no parallel to this reguirement 1n the case of scientific
’ +

.

explanation.

wata

I
Lest my foregoing remarks be misconstrued, I wish to

emphas:z that I have already 1ndicated that one of the ’

tasks of the non—phyéicallst is to make clear the notion of
agent causality ang eplaborate a world-view in which i+ s
acquires credibility. Th:is is a large anc complex task and

one which I am not going to acdress in this thesis. The

only point I want to make is that, prima facie at least

L

there exist two Cilfferent types of explanation. One of

these, 1%t 1S true, always involves ‘a law or hypothes:s
capable of pregictive expansion’, but the other does not.
It will not do for Nowell-Smith merely tc assume there is
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ocnly one legitimate 4type of explanmation. It is, therefore,
far from clear that the concept of miracle dissoclves into
21ther the natural or the i1nexplicable.

*

Miracles anmg Criteria

A further challenge the physicalist sometimes raises is

that, although the concept of miracle may be logically
]

coherent, aﬁc there may exist extraordinary occurrences
Wwhich we might be tempted to.call miracles, we must never
call an event a m%racle, since tﬁis would be to impose
arbitrary limits on wha+t ie scienti%igally_explzcable; Guy

Reobinson, in developing this cbjection, writes:
- -

notice what would happen to the
scientist 1if he allowed himself to
employ the concept of an irregularitygin
nature or of a miracle in relation to
Nis work. He would bhe finished as a
scientist. «e. 10 do this would he
simply to res}gn, to opt ocut, as a
scientist. «.. Scientific development
would either be stopped or else mace )
completely capricious, because it would
necessarily be a matter of whim whether
one invoked the concept of miracle or
irregularity to explain an awkward .
.regsult, Oor on the other hand acceptéd

the result as evidence of the need to

modify the theory one was

investigating.1

. ]

In essence, this -is an’ objectlon that, because there

.

exist no criteria by which we may cetermine whether
"anomalies’ are properly regarded as miracles of as evenis

which indicate an inadeguate understancing of natural
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processes, it 1s impossiblé tO‘JUStify the use of the term
‘miracle. ’ To invoke the term, therefore, is to set
artificial anc arﬁltrary llh:té on scientifig explanation.
It may ﬁe agreec'that not every way of postqlatLAQ a
miracle deserves cons:i:deration and that a superstitious
mentality 1n which miracles proliferate 15 to be aveoilced.
It must be guestioned, however, whether it 1s impdésibfe to

develop criteria which would distinguish events properly

termec ‘miracles’ from events which are properly .understood

as ;ﬁclces of an 1nadequate understanding of natural

arocesses. .
Suppose, in the case of a reported event, the following
Ccriteria are mew: >

‘. There 5 strong ev:idence that the
event :in guesition actually occurred.

2. The evenit took place 1n a moral and
religious context and has moral and
religious significance.

3. Although i1t 15 carefully
scrutinized, the eventi gannot be
igent:fiec as being of some
repeatable type. (The event need
not be abpsoclutely unzqué, but merely -~
of such a mature that it is not
consistently repeatable.) »

g, The regularity to which the event
constitutes an exception 1s strongly
confirmed, and s known to apply to
the same type of physical
circumstances im which the event
nappened.

Surely these criteria would serve %o differentiate

ig7
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events which might legitimately be iéterpreted as miracles
and events wh:ﬁh would best be interpreted a; indices of an
inaceguate undgderstancing of natural processes. Whether we
view an pxXxtracorginary event gs a miragle or as the result of
some unknown natural process neecd not be a matfer of wh}m.

A possible objection to this line of argument 1s that,
although 1%t may not be a‘matter oércaprice or whim.whether
we call an event a ‘miracle’, miracle claims, no less than
sciéntzf:: claims, are corrigible. To term an event a
‘miracle’ ., thohgh, 15 *o holc that the event 1S explained
and to rule out thne possibility of any future scientific
explanation. -

i This osjection fails, however. Two of the criter:ia for
an event being considered a miracle are that :%t cannot be ’
icentifieg as an event of some repeatable type and that the
regqularity of nature to whicn :1t constirtutes an exception 1s
strongly :onéir%ec anc knrnown to apply to the type of
physical Zircumstances 16 which the event happened.

Clearly, there coulg be new scientific evidence which would
suggest either that the event can be identified as being of
some repeatable type or that the regularity of mature to
which the event constitutes an exception is not as strongly
ecstablished as w;s_pfeviously ;hought. .we go not,
therefore, in terming an event a "‘miracle’, prematurely rule
out the possibility of a Futuré scientific explanation o+
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the event. )

Therezﬁg another related objection based on the fact

that miracle claims are corrigible. This may be expressed
as the claim that it is always more rational to believe that

an event could be explained naturalistically 1f only we had

the requisite scientific knowledge, than to believe that a

miracle nhas occurred.

"The answer to +=his objection is foungc in +the

gistinction wWhlch must be drawn between pragmatic working -

N .
assumptions and metaphysical presuppositicns. We “may
< .

encorse the prainciple of firct seeking a natural explanaticon

of an event without thereby committing ourselves to the

position that a supernatural explanation of an event can
never oe legitimately postulated. N.L. Geisler s correct
when he wriies:

Simply %o assume ... that there

muUsSt De a naturalistic explanation for

- ‘every event hegs the guestion in favour
of naturalism. ... adepting the working
procedure of always looking for a
natural explanation need not be extenrndecd
into a rigid nmaturalistic position that
there are no nonnatural explanations.
Thne scientific minc should not legislate
wha§1k1nd of explanations there can.
Se.™"

Qf course there 15 always the logical poss:bility that
a.ravision of scipntifis law may leac To a natural
explanaticn of what was hitherto cons:dered a miracle. This

fact, though, does not in :i1tself Justify the claim that it
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1§ always the more rational course t9,believe that all
events fhave natural explamations. The fact that a claim 1is
corrigible cdoes not enta:l the'conclusgon that other
logically possible claims are more probably true.

For example, giver the fact that all sciemtific claims
are corr1gible,_there is always the logical possibility -that
we are wreng in supposingthat, in the nqrmai course c¥
events, the slood circulates in a l:ving human body. ’
However, 1%t will hardly do, merely on the grounds that this
clélm 1s corriginle, to claim that somé otner logically
sossible alternmative, such as the glaim that we are mistaken
in believing the Slooc o circulatey, is equally probable or
22

as well-establishec.

Yy possifble that some revision of

pr

it 15 logical
scientific law might enable one to offer a natural
expnlanation of those events we are tempied to term
‘miraculous’, but it is also true that 1%t 1S logically
nossiole that no rev?s:on would enable us %o offer a natural
explanation of such events. Our decision as to which of
these hypotheses 1s most probably true must be Dased on én

”~
assessment of how well they "fit’ the evidence. Both

-

alternatives may bDe logically poss:ible 2ut they are not
necessariliy equally probadcie.

lLet us consiger an example. Suppose we hear of a man
who claims to perform miracles of healing through the power
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. :
cf God. Upon investigating, we learn that this perscn has

not only an exemplary character, but also the apparent

adility to perform remarkable cures. We are able to -

v

document occasions when, immediately éollowing the pravers ;

-
s

©f this man, limbs lost to disease or accident were regrown’
N

witnin a matter of minutes, eyes-severely damaged were
restored to sight, anc suppeocsecly term;ﬁal diseases were
reversec. ?urthe we find not onmly that tHis man appears
to have the power to heal any kincd of cdisease or njury, out

,8130 that no interposition of lead screens or strong

.

electromagnet:is fi1elfs or the like has any effect on his

.
apparens anrl:ty tTe neal. - IngeeZ? we observe tnat his power
1S apparently 1ndecencent of cistance, s:ince oeople 1n

Cistant countries have exper:iencec dramatic healing after

'

this man prayed for their cure.
~

Such an example raises at least twa major problems for

the person who hmolds that i+t is always more reasomable +o
Dostulate a natural explanation rather than accept the
occurrence of a miracle. . The first ig that this procedure

lmpacs to an apparently unwarranted scepticism concerning our

knowledge of the laws of nature. I¥ we had good reason to

. accept Tthat these extracrdinary events hac occurred, ang if

we insist that all explanations of physical events must he

natural, then-we would have to be prepared to reject or

.

revise the laws which lec us to expect difierent results.
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This would place us in the position of gquestioning what were
mitherto thought to be basic, well-evicenced, and accurate

statements of the laws of nature. In gshort, we would be

forced to acopt S oositicon of rqcical scepticism concerning
+he claims of science. This, i1t shogld be noted., would be
1a sharp contrast to the person who accepﬁs that the event .
Wwas a miracle anc who 1% asle to offer an:account of how ocne.

-

may accept the occurrence of such exiraordinary events and

vet retain faith in our knowlecdge éf natural laws.

This is me:ther tc deny that revolutions occur in
scientific Theory nor thét sélence often progresses by
rejecting previously accepted statements of natural law. TO
1nNs:15%, thever, tnat the phencmena de;crlbed in our
hypothetical case be interpreted naturalistically, 69rel§ on
+the tasis of some general remarks about falsifiability and
revolution in science, would pbe at least as great an act of
faith as any rellglous interpretation of such events.

Inceed, 1%t may require a greater act of faith to

interpret such events naturalistica

=]

ly. ﬁhe person who
i

) i
.believes such events o be miracles - taking his cue from
Hume — may ask which 1s more likely: that a multitude oFf

unknown processes requiring us to revise radically or even
reject well-established statements of the laws of nature
fortuitouslily combined tc produce an extraordinary anc

religiously significant event, or ithat an extraordinary and

192
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religiously 5igni+ican£ event Scturred which,‘éltﬁbugh it
Boes not.+orce us to revise or rejeét any well—established
statements of natural law, seems to indicate that a

transcendent rational agent acted to Eroddce in nature an

-event which nature would not, of itself, have produced.23

Surely only a dogmatic and uncritical metaphysical
aéspmption that energy can neither be created nor destroved,
- \

ang that physi&al‘reality being all that exists is immune-to
any in+1ue$:e by something oﬁher than itself, can explain .
the insistence of some thinkers that, no matter That the
event might-be and no matter what the context in which 1t
might occur, 1t would always be more rational to live in the
faith that surn an-event hasua natural explanation thamn to
celieve it to be a miracle.

The second major difficulty which th? defender cof
naturglistic interpretation must overcome. is that'his claim
that extraordinary phenomena must have a natural ®xplanation
tends to lose 1ts meaning. Itwonder, im the case of our ‘
hypot?iifcal examﬁle, what it could mean tc term the power
to heal a 'nmatural’ power 34 it were shown that this
capacity was nat affected by distance, by any kind of
physidal screening, nor by the specific disease or J ury of
the person in need of healing. Cou{d we legitimately use
the word ‘mnatural’ to describze a Eapaciﬁy that aﬁpears to bé
independent of othgr patural forces and capacities? The

r
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physicalist cannot hold that physicalism is compatible with
any logically possible state of affairs in the world without
leaving himself vulnerable to the charge that he makes his
world-view invulnerable by making it untestable and hence
unfalsifiacle.

. Thg gdefender of naturalistic explanation may rgply
that, even 1n such a hypothetical case as has been
described, it would pe difficult to demonstrate that a
certain ability is truly independent of physical
limitations. ?hgre would always be the leogical possipility

~

that our healer wés bounded by conditions which we had not
vet discovered. Thus, it could never be entirely clear that
the heéler's Capacity o héal was not affectec by distance
or truly incependent of cther natural forces and capacities.

This response evades rather +than resolves the issue.
7o invoke 1t leaves the physicalist 1n the awkward position
of justifying his rejection of evidence to the cContrary.
The fact that evidence cencerning matters of fact can never
be cdhclusive coes not enmtail the conclusion that we must
suspend Jjudgement Conﬁerning their nature -~ otherwise
science would pe an impossibility. We must reach

provisional conclusions on the basis of the evidence

availaple. Provisional conclusions, though, may be strongly

establishez and, 1n the abgence of Contrary evidence,
deserve crne’'s ratiornal assent. There could, conceivably, as
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.

in the case of our hypothetical example, be instances where
an abundance of evigence indicates the exercise of
capacities which are independent of physical l:imitations.

The claim that we must always postulate a nmatural

-~

explanation of an event - howéver improbable that
explanation may be - 1s, at best, false, at w&rst,
meaningless. At best such a claim begs the guestion of
whether nature may be considerea‘an isclatec system
suffering no intrusions {rom something other than i1tsel+.
AL worst, 1t is vulnerable to the charge that it a1s

meaningless by virtue cf the fact that it 19 compatible with

any state of affairs 1n the world.

CONCLUSION . .o

The conclusion to be drawn from our discussion inm this
Chapter 1s that the physicalist™s in no position to argue
that evidence in favour of mind-bedy interaction is
improbablie and that evidence in favour of miracles is
impossible. Arguments based on the structure of the brain

- ~

or the unity of science de not demonstrate that it is

improbable that any evidence im favour of mind-body

interaction exists. "Neither do arguments based on logical

and methodological considerations demcnstrate that it is

impossible that there exist evidence for miracles. The

physitalist must admit two things, therefore. He must admit
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not only that his claim that energy can neither be created
nor cestroyecd is unceontirmed, but also that 1t is not
antecedently :i:mprobable that there may exist evidence which

gisconfirms this claim.
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Energy"”, 1n McBGraw-Hill Encycloped:a of Science and

Technology (New York, McGraw-Hill, 1960) Vol. 3, go.
454,457, p.456 '

l4. Sidney Borowitz, "Conservation of Energy” in The
Harper Encyclopedia of Science (New York,

Harper, 1963) Vol.
1, 0.276
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Footnotes

Footnotes Ehapter 3

1.. See, +or example Mary Hesse, Forces and Fields
(London, Thomas Nelson and Sons Ltd., 1961) She writes,
An interesting result of the
general field theory is that 1t enables
‘mot only.radiation to be descr:ibed in
terms of particle emission and
absorption, but also the i1nteractions of
., . Ssource particles, for example the
) Coulomd, Lorentz, and Yukawa forces for
Maxwell and nuclear +fields respectively.
Such a "escription introduces the motion

©f virtual exchanges of field particles,
in whicn there 1s apparent short—term
violation of conservation of energy by
Spontanecus emission and sublseguent
absorption of, for example, a photon, by
the same or another sourcze-particle,
thus restoring the energy-bhalance. if
this exchange takes place in a short
encugh time, i1t will pe i1mpossible to’
detect a-small energy unbalance, since
energy anc time are complementary
variables i1n the sense of the
uncertainty srinciple. Hence these””

[ exchanges are callegd vair+ual as opposed

to real emissions of ragiation, in
conformity with the guantum mechanical
convention that ‘reality’ is ascrioxd
only to what is cetectable 1 a
classical sense, that 1s, to radiat:ion
which can procuce observasle effpcts on
ohotograph:c plates, ancd so on. Also,
NG cdoubt, the word ‘wvirtual’ 15 meant *o
entalil that these exchanges cannot
‘really’ taxke place sSecause they viclate
conservation of energy, and this :g
"impossible . But 1%t does mot seem
necessary to insist on this. I+ the
. uncertainty principle is correct and N

ultimate, we cannot know that energy is
conserved 1n detail begause i1n order to
measure 1t accurately we neegd a
correspondingly long time, ancd in a
dynamic process this may not he
availagle. I%ts apparent conservation

' . may be connected with the value g+ the

censtant b which sets a lower 1imit %o
observability. I£, on the other hanc, a
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theory of the sub-gquantum level proves :

to be possible, the missing energy may .
be found to be connected with motion at

that ‘level, and there would ther be ' no

need for an ontological distinction

between virtual and real emissions. {pp.

276,277)

Arthur Schopenhauer, QOn the Fourfold Root of the
le of Sufficient Reason, translated 4rom the German

by E.F.,

J. Payne, introductiocn by Richard Taylor (Illincis,

Open Court Publishing Co., 1974) pp. 52,53

3.

4
Wit

F* ot

W'
aw o+

N *
hat e
a
Al

Meyerson, p. 41.

mach, D. &b. Interestingly, this view also appears
genstein. in Tractatus Logico-Ph:ilosophicus we read
he law of causality is not a law but *he form of a -

£6.32], that "peoole ... surmised +that there mus+t be a

least action” {conservat:on lawl be<fore they knew

exactly how it went™ Lb.q2-.d, that "we do mot have an a

ariora

belies im a law of cocnservation, tut rather a pri:ora

knowledge=~of the possibility of a leogical form” [&6.33] and
that "all such propositions, including the prinmcinle o<

sutfici

ent ~eason, the laws of continuity i1n nature anrd of

least efsort in fature, etc. etc. - all these are a sricor:

o
nsigne

S alout the forms in which the propos:tions of

SCLence Can e cast."” 76.3472 Translated D.F. Pegars ang 3.F.

HCGu ne

PR R

=P

ess. {Loncon, Rou-;ecge ¥ Kegan Paul, 1974)

Thechald rnotes tha+, :
Causality %o +the Greeks was the

general feeling ihat nothing :in the

physical worlg nappenec guite 'Oy chance.
Nature, they helcd, displayed some order,

even 1¥ in the event 1t proved very

cifficult tc ciscover. The principle of
causality in antiguity was, however, .
more a philosophical suspicion than a
precise knowledge of particular causes
and effects, such as we associate with
functional variatior in the mathematical
and mechan:stic sciences for example.
For our surposes it is important to rote
that causality to the scientists and
phriosophers of anTtigulty was-closely
connected with conservation. To the

To1Cs and the Atomists the denial of
all conservation principles was
eguivalent . . . the Zdenial that every
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event has a cause. Conservation was
+hus closely allied o the idea that the
ohysical world is in some way orderly.’

- {(p. 147) Also nocte S. Sambursky, The
Pnysical World of the Greeks, -
translatec, Merton Dagut (New York,
Macmillan, 1936&6) pp. 170-71

6. Jonann Bernoull:, Discours sur les lois de la
communication Su mouvement, Chap %, Paris, i724. The
+ranslat:on I hmave cuoted was cone by R. Bruce Lindsay. See
Energy: Historical Development of the Concept, p. 129.

7. Hermann von Helmholtz, “Thne Comservat:on of Force:
A Physical Memoir” in Selected Writings of Hermann von
Heimholtz, ec:ited. with Introduction by Russel Kahl
(Micdcle+on, Connmecticu%t, Wesleyan University Press, 1971) p.

H

8. Sambursky, The Physical Worlg of the Greeks, op.
170-71. : )

2. Theozald, p. 148.

10. Dav:id Fair, “Causation and the Flow of Energy’ in
Srkenntnis  ygl. !4, No. I, Nov. 979, pp. 219-250. p. 224.
Hereafter citet as "Causation and the Flow of Enerqgy”

1l Fair, p. 23..

12. Fair, o. 2ZB *

13. W.V. BGuine, Tne Roois of Reference (La Sall
Illinois. Open Cour<t, 1973} g. 6

14, W.V. Quine, "The Scooé anc Language of Scirence”

1N The Ways of Paracox (Cambrigge Massachuseits, Harvarc
Un:ivers:i:ty Press, .97&) pp. 228-245, ». =282,

15. Fair, p. 232

6. Fair, p. 233 '
17. I wouLit ke reliuctant Yo try to reduce language
about causal:éy to language about energy transter for ftwo

reasons. My primary reascn is that suth a reguction assumes
«he truth of pnys:icalism, since urless physicalism is true
it would be very rash to assume that the notion of energy
~ransfer exhausts the noficn of causality, 1.e. there may ce
more than one kind o causality. Second, even 1+ it :s5
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Possible invariably to identify the causal relation with
transfer of energy, this is not to say that we should
discarc our language about causes and try only to speak
abocut energy transfers. A contingent identity between
mental and physical events is postulated by those who holg
the mind-~sody tdentity theory, Suct very few identity .
theorists would say that we can dispense with language about
the mental. Similarly, even i€ it should turn out to he
true that causality can te icenmtified as energy trans<éer, 3
this 15 not o say that we can or should cease employ:ing
language about causes. : -

18. It is tempting to talk of the energy of the
onjecii_indeed we often go. Froperly Speaking, however, 14 -~
energy :s -to be conceive; 4S a properiy then it must Sg
conceivez as the property of a systiem and not that of ar .
©dJ)ect. See, for example, Meyerson, p. 207. '

19, Issac Asimov, Understanding Physics {New Yorix,
walker and Company, 19466) Voi. 1, o. 213,

‘20. It might be, for example that sometimes a
Particle uncausedly noms inmtco existence, tut at prechsely - e
the same moment another un:adsecly PORS oul Of existence.

The events are AL connecied, Dut ThRey ofcur in such a
‘manner +thas ENErgy 1s conserved.

.2, Mathematicians would say thnat +he ‘expected
value ™ :s 0. 7Tnis cdoes net mean that 11 is more proba-ble
than-not that the sum will =e O, It means onmly +that getf:ng
C as a sum :ig somewhat more Probable than getting any other
sum. In this case, althougn ime expected value 15 0 tre
actual Probadility of getting O as a sum 15 very low.

22. The simplest way to <reat this experiment”
maihematically i%_to treat 1t as a box model. Cur ’ —\\\
experiment with <he cards is like the sum ofF a thousand
draws at random with replacement from a Sox 1N WhlCch we have
forty numberec tokens - TWwe sets of which are numbered from
1 to 10 and +wo sets of which are nmumbered 4rom\—1 to —-10.

The expected value for the sum of the draws = u
= 1000 x O
L= 0

The standard error <ar The sums of the drawsg =
¥ = (the sguare roct of *he numoer o+ graws) x the
standard deviatiom of the Dox)

. T= 1000072 5 (4 x (102 + 92 4 g2 « 72 .
42 + 32 4+ 22 4 12y,,4071/2

L's 205 /
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{The standard.deviation for a population is given by (

{x1 - u)2/N31/2 where u = the arithmetical mean and N =
population.

G = 196.2:142
This mears that in 1000 craws you can expect to have a

sum ©f Q give or take 196.2142 approximately &6% of the
Time.

“To apply the normal approximation we use u = C and g
1.96.2142. To compute®*our standard values we let
2 = (x~=ud/0 = (x — O)/1.96.2142

Thus when x = 2, z = ,0102 and the probability of
cota:ining a sum which falls between -2 and +2 1s .00BO (by
the table for normal curve area)

when x = 10, 2z = .0310 anc the probability 4f obtaining
a sum which falls pbetween =10 and +10 is ,Q0398.

-

when x = 30, z = _2548 anc the probability cf obtaining
a sum which falls bhetween -S0 and +50 1g . 1974,

wnen x = 100, z = .309& anc the probability of
cbtaining a sum which falls between -100 and +100 is .3900.

.t Can e reaciiy appreciatec, therefore, that the

ity of getiing even approximately C is very low. It
e notec that this prebablility gets even lower as the
number f evenis increases. For example, the standard error
when we use 100,000 cecks of carcds instead of 1000 becomes
1962.1416. This means that &6% o the timg we expect a sum
of O give or zake 1962.1416, In such an instance the chance
©f obtaining a sum between -100 to +100 decreases *o .0199,
the cnanmce of obtaining a sum between -SC and +50 decreases
to .Cl120, and the chances of obtaining a sum between —-10 and

+10 or -2 ang +2 become so low that the table does not give
them. ;

Postulating a large number of simultaneout urcaused
events does not, therefore, seem a promis{ng approach to the
problem of hew 1f one abandons belief in the Principle of
Universal Causarisy one may yet reta:n bhelief in the
Princinle of the Corservation of Energy.
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Footnotes Chapter &
1"
1. It would be more precise to say there exists no
determlning\physical cause.
S
2. Maric Bunge, The Mind-Body Problem (Teronto,
Pergamon Press, 1980) p. 17.

3. D.M. Armstrong, A Materialist Theory of the Mind
{New York, Humanities Press, 1948) p. 32. ’

4. Indeed, given the fact that matter is conceived as
being essentially a form of energy, it follows that the mind
is at least potentially capable of creating or destroying.
matier. :

5. C.J. Ducasse, in his article "In Defense of

Dualism,"” Dimensions of Mind, ec. Sidrey Hook (New York, New
‘York University Press, 1960} p. 89, attributes to C.D. Broad
the argument that "it might be the case that whenever a
given amount of energy vanishes from, or emerges in, the
ohysical world at one place, then an egual amount of energy
respectively emerges in, or vanishes from, that world at
another place.” . ' .

I am unable to find this argument in Broad’'s work.
Certainly it is not present in Broaq's The Mind and’ its
Place in Nature (London, Xegan Paul, 1937). Whether or not
this-argument is to be found somewhere else in Broad's
Wwritings, its absence from his, major book on the ming
1ndicates that he did not place much emphdsis upon the
argument. : :

Broad cdoes consider +the problem we are speaking of,
however. He suggests that mind-body interaction is
analegous to systems whose parts are causally related but
which, allegediy, exchange no energy. The analogy he uses
15 that of a penculum. He writes, . N

Take the case of a weight swinging .
at the end of a string hung from a fixed

point. The total energy of the weignt
is the same at all positions in. :1ts
course. It is thus a conservaiive
system. ‘'But at every moment the

cirection and velocity of the weight's
motion are different, and the proportion .
between its kinetig and 1ts potential *
energy 1s constantly changing. These
changes are caused by the pull of the
string, which acts in a different
cirection at mach different moment. The
207
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string makes no difference
weight; but it makes all the difference
in the world fto the particular way 1in
whicn the weight moves anc the
"particular way 1in which the enerqgy is
distributed between the potential and
the kinetic forms. This is evidenit when
we remember that the weight would begin
To move in an utterly different course
if at any moment the string were cut.

. Here, then, we have a clear
case even in the physical realm where a
system is conservative but 1s- ]
continually acted on by something which
aftfects its movement and the .
distribution of its total energy. (pp.
107,108)

Broad s analogy
Nelpful, however.
comments,

This analogy

to the total

is not very
As Michael Lewvin

15 misguidec

energy is actually being exchanged in
the pendulum Case. The sha+tt is
exerting centripetal force on the bob,

and tne bob 1s exerting centrifugal
force on the shaft: and at different
positions the bob is exerting and
bear:ing different amounts of both.
potential and kinetic energy of
are constantly changing.
Metaphysics and the Mind-Body
Problem (Cxforc,
p. B3 -
&. In discussing the parallel argument in chapter 3, I
have already shown that an appeal te some presumed
non—causal essential connecting principle is incobherent.

The
the bob

Clarendon Press, 1979)

7. R.
{New Yortk,

Karl, Popper; John, C. Eccles, The Self and lts

1977} p. S41

Brain Springer Intermational,

B. There i1s a great deal of doubt that such a
reformulation is actually possibie, let alone cesirable.
Note, for example, Thecbald’'s comment that, "In any physical
system it is of the utmost importance to ascertaln what it
is +that is conserved absolutely during physical processes,'
for something conserved there must be cee " {The Conceat of

Enmergy, p. 49), J.J.C. Smart’'s comment that
least considerable doubt as o

"there is at
whether a successful theory

can be developed which rejects
Between Science and Philosophy

the conservation laws”

{New York, Random House,
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1968) p. 162, and Eugene P. Wigner 's remark that "It is now
natural for us to try to derive the laws of nature and to
test their wvalidity by means of the laws of invariance.
rather than to derive the laws of invariance from what we
believe to be the laws of nature." " {("Invariance in Physical
Theory", in Proceedings of the American Philosophical
Scciety, Veol. 93, No. 7, 1949, pp. S21-526, p. S22

Nature, Mind, and Death (La Salle,

G. C.J. Ducasse,
p. 241.

Illinois, The QOpen.Court Publishing Company, 1951)

209



Footnotes

Footnotes - Chapter Five

1. Davig Hume, "0¢ Miracles,” On Human Nature and' the
Understanding  ped. Anthony Flew (New York, Collier Books,
1962) n. 123, where he writes ccocncerning the well-attested
Jansenist miracles,

There surely never was a greater
numoer of miracles ascribed to one
person than those which were lately said
+c have been wrought in France upon the
~omb o+f Abbe’ Paris, the famous
Jansenist with whose sanctity the people
were so long deluded. -.. what 1s
pxtraordinary is that many cf the
miracles were immediately proveg upcn
the spot, before judges of unguestiongg
integrity, attested by wiltnesses o
credit and cistinct:on,,in a learned age
and on *he most eminent theatre that is
now in the world. .- AnE what have we
to oppose to such a cloud of wiinesses
sut the absolute impossibility or
miraculous nature of the events which
they relate. And this, surely, 1n the
ayes o+ all reasonable people will alone
be regardec as a sufficient ’

refutatlon. (emphasis added)

2. Hume, "0F Miracles”, op. 115-120.

3. Anthony Flew, Hume's Pnilosonhy of Belief (Lendon,
Routledoe & Kegan Paul, 1961} p. 205

4. ! Kings 17:14-16, Luke F:16-17

! 5. C.D. Broacd, "Hume's Theory of the Credibility o+
Miracles”, Proceedings of the Aristotelian Soc:iety, Vol. 17,
1916-1917, p. Bb.

b. Breoad, p. 87

7. Hume, p. 119.
ge. Srocaz, m. 27 .

e. Anthony Flew, "Miracles", The Encyclopedia of

Prilosophy, chief editor, Paul Edwards (New York, Macmillan,
1967) Vol. S, p. 346.

10. We have already seen that Hume's use of the term
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.
0y

‘laws of nature’ is not entirely consistent with hzs views

expressed elsewnere on induction and causation. I think in
"0f Miracles” ne uses the term "law of nature’ in much the

sense | propose. I 2o, however, consider other views o< .

what 1s meant by the term in examining possible objections

to my argument. It 15 hargc to see how Hume could formulate
nrs argument 1f he does net hold some such view of the laws
of nature as I nave descriped.

1. Jaegwon Kim, "Explanation in Science,” Tne

Encvclopedia of Philosophy, chief ecitor, Paul Edwards (New
York, Macmillan, 1967} vol. 3, p. 159. *

12. I am assuming for +the sake of the argument that
the laws of nature are absolute not statistical and that the
working of physical processes 1s ceterministic. My poilint is
that even granting this assumption miracles need not be
conceived as violating or implying the falsity of the laws
of nature. . .

13, See, for example, E.S. Lewis, Miraclies, A
Preliminary Study (Glasgow, Fontana Scoks, 195607 no. 62-463.

14, It is sometimes objected that the interact:on of
mind and body would imply the falsity of the law of mature
known as the First Law of Thermodynamics (Primc:iple cf the
Conservation of Enmergy). We have seen in chapter four that
this is not so. The First Law of Thermodynamics, considereg
as a scientific law, i.@. the ciaim that im a causally
1solateg system energy is conserved, and mot as the
cefining-postulate of physicalism, i.e. the cilaim that
energy cannot be created or destroyed, is consisient with a
theory of mind-bcoCy interaction. :

15. The reason 1%t becomes plausible is that, on such a
view, there existis nothing more ultimate $han nature which
could prther create or destroy the basic ‘stuff, i.e.
energy, of nature.

6. This is hardly surprising since both

interactionism andgd miracles involve the action of spirit
upon matter.
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Footnotes " Chapter Six

1. See chapter 3 where I giscuss the link between the
Principle of Sufficient Reason and the Principle of
Universal Causality. Algso see Schopenhaurer, (Cn the

Four<old Rcot of the Principle of Sufficient Reason,

2: See, for example, David Fair, "Causation and the
Energy".

T
—
0
z
o
-+

3. See, for example, Identity and Reality, n. &7

where Meyerson distinguishes between what he terms
‘scientif:c’’ and “theclogical’ causajity.

A : . .

4. Sc:entists agree that no phys:ital system 1% ever
'truly 1sclatec except, perhaps, the universe. ‘In the case
of the umiverse-we—might speak of it _as being isolated in
+he sEnse that there 1s mo other physical system +for 1t to
interact with. Whether or nct it is cawsally isolated an
+me semse that i1t is never affected by something other than
1tself 15, however, precisely the guestion at issue between
the physicalist and non-pnysical:ist.

L]

————

S. Car! G. Hempel, "Studies in the Logic of #
Confirmation”, aspectis of Scientific Expianation and Othur
Essays in the Philosophy of Science (New York, The Free
Presa, 1265) p. 32.

o. Mary Hesse, The Structure of Scientific Inference,
Londeon, Macmillan, 1974, p. 14&6.

7. Hempel, p. 32.

8. Legt the physicalisi, noting that strictly speaking
+me laws O0f Gal:ileo anc Kepler are not mere substition
smetances gf the Laws of Newtcn, insist that the relatian
sptween the strong and the weak forms of the FPrinciple 1s
analogous, it should be emphasited that :in cases where the
converse consegquent conSition 1s legitimately ‘appliec 1t 15
always possible to bring some acditional indcepencent
evidence: which helps confirm the Stronger hypothesis and
ensures that any atddiiional elements introducecd by 1t are
not gratultous. Thus Newion did not offer nis hypothesis
simply as an explanaticn of the laws of Galileo and Kepler,
cut:coulg claim additional support. In the case of the
strong form of tne Principle this cannot be done, since
there exi1sts no adc:itiorral body of evidence which would tend
+o comfirm the otherwise gratuitous view that energy ctan
neither be created nNor destiroyed.

.
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?. Hempel, p. 32
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Footnotes: Chapter Sewven

1. Ian Barbour, Issues in Science and Religion

(Englewosd Cliffs, New Jersey, Prentice-Hall, Ine., 19884,
Says this concerning wor ld-views, "We may use the term
‘world-view' to designate ... a set of basic beliefs about
ihe fundamental charcter of reality. World-views are
‘realistic (they purpor® to reality’} and inclusive (they
-inclucde all of reality), but they represent only the
features deemed significant as a framework for
life-orientation. A metaphysical system, on the other hand,
tries to represent exhaustively the most general
Character:stics cf all events, and i1t arises from a more
theoretical i1nterest. But the distinction is never a sharp
one, since world-views use metaphysical categories, and
metaphysical systems reflect ultimate commitments which
provice l:ife-orientations. (pp. 261,262)

2. For example, a ohilosopher who adheres to a
physicalist world-view, when called upon to give an account
of the ‘religious sentiment’, may consistently g:ive a
Freudian explanat:ion or a Marxist explanation, or any one cof
a large number of explanations whose truth would be
‘compatible with the truth of physicalism. What he is not at
liberty to do 15 to accept an explanation whose truth would
e infompat:ible with the truth of phys:icalism. He canncot,
for instance, offer as a possible explanation of 'religious
sentiment’” the theory tha+t God, a spir:tual being, existsg
and :instills this ‘religious sentiment’ in certa:in of His
creatures.

3. Imre Lakatos cautions that,

There are no such things as crucial
exper.ments, at least nol i+ these are
meant to be experiments which can
instantly overthrow a research
programme. in fact, when cne research
programme suffers defeat and is
superseded by another one, we may - with
long hindsight - call an experiment
crucilal 14 it turns cut to have provided
& spectacular corroborating instamce for
the victorious programme and a failure
for the cefeatec one ... But scientists,
of course, do not always Jucge heur:stic
Situatlions correctly. A rash scientist
may claim that his experiment defeated a
Pmrogramme, and parts of the scientific
community may even, rashly, accept his
claim. But if a scaientist im the
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‘Cefeated’ camp puts forward a few years

later a scientific explanation of the

allegedly "crucial experiment’ within

(or consistent with) the allegedly

defeated programme, the honoris:ic title

may be withdrawn and the ‘crucial

experiment’ ‘may turm from a defeat into

a new victory for the programme. -

imre Lakatos, "Fals:ification and the Methodology of

Scientific Research Programmes,” Criticism and the Growth

of Knowledge, eg. Imre Lakatos, Alan Musgrave (London,
Cambr:dge University Press, 1970) p. 173

¢. Lakatos, although he is not:rtalking explicitly of
world-views suggests that one ob;egtive, a5 opposed to
socio-psychological, reascr to prefer ome research programme
over another is *hat i+ @xplains the previous success of 1ts
rival and supersedes it Sy a further display of heuristic
{explanatoryl power. 1 take him o me making essentially
Lhe same point as I wish to" make. See p. 155 o+

"Falsification and the Methodology of Scientif:ic Research”

3. Clark Glymour, Theory and Practice (Princeton, New
Jersey, Princeton Univers:ity Press, 1980) pp. 1950-152.
&. lan Barbecur, Myths., Models anco Paradigms (London,

SCM Press, 1974) 2. 130

7. Jehn Thorp writes,

Orne thing which is clear 1s
that there can be no such thing as agent
Causal:ity ~ at least the radical kind of
agent causality that the libertar:an
land interactionis*l wants - if cne
2CNeres to a mere regularity view of
causation. Agent causality is,
precisely, irregular. Sc that 1if trhere
can be any content at all +o the
libertarianm rmotion o+ agent causality it
must be something other than-regularity;
1T must be the icea cof ‘power’ or one of
1ts congeners.

Free W:l! (Loncon, Routledge & Kegan Paul, 1980) p.

B. Paul R. Thagard, “"The Best Explanation: Criteria
for Theory Choice,” The Journal of Philosophy, 75, February
1978, p. BZ2Z.

?. Thagard, p. 89.
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10

lan Barbour, Myths, Models and Paradigms, p

11. Lakatos comments -that "the
rationality ... [1s5] utopian.
instant rationality - and
«..rati
think

«wall

.- (Lakatos, p. 174)

idea ©f instant

theor:ies of

instant learning - fail.
ionallity works much slower than most people tenc

to
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Footnotes " Chapter Eight

1. Sir Jonn C. Eccles, The Neurophysiological Basis of

Mind: The Principles of Neurcphysiology, (Oxford, At The
Clarendon Press, 1958), p. 278.

2. Eccles, p. 276.

3. D.M. Armstrong, A Materialiot Theory of the Mind,
{(New York, Humanities Press, 1968), Pp. 49,950.

4. Alastair McXinnon, “Miracle and Paradox," american
Pnilosophical Guarterlv, Vol. 4, (19&67) p. 308.

S. McKinmmon, p. 309,
6. McKinnon, p. 3I09.
7.A MeKinnon, 2. 3I09.
- 8. McKinnon, p. 309.
2. ‘McK:nnon, p. 310.
10. MeKinnon, p. 310

~i. Patrick Nowell-Smith, "Miracles - The
Ph:losophical Approach’, in PR‘{_ as50pny ot Religion: Selected
. . e . - .
Reading, eg. Wiliiam L. Rowe, William J. Wainwright (New
York, Harcour+ Brace Jovanov* N, Inc., 1973) p. 395

H
N

Nowell-Smith, o. 3%9s5.
13. Nowell-Smith, o. I394.
14, Nowell-Smith, on. 399.

[

S. Nowell-Smith, p. 397.

16, I am aware that it is a controversial issue
whetner explanations involving references to agents’
purposes may be reduced to scientific explanations. Unless,
however, there is, at least initially, some reason to
Cistinguish petween the two types of explanation there would
hargly exist a controversy.

17. See, for example, Richard Swinburne, The Concept
of Miracle, (London, Macmillan, 1970) pp. 53,54.

18. Swinburne, p. 54.
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139, Guy Robinson, "Miracles" in Ratio, Vol. © (Dec
. — - 1 -

1967, p. 159 :
2C. I am aware that phrases like ‘moral and religious
significance’ teng to be somewhat vague. The point I am
tryinig to make in introducing this criterion is put very
well oy Bernarc Ramm, who writes:
it may be safely asserted tha=t
a Nypothesis coes not receive fair T
treatment if viewed gisconnectecd from
1ts system, and further, that any
Nypothesis proposed must make pease with
the system that it is asscociated with -
even o revolutionizing the system, e.g.
Copernicus and Einstein. It is
therefore 1mpossible to see miracles in
P the Christian,lreligious] perspective i+
viewes only as problems of scierce arc
Distory, i1.e. to use only histerical anc
scient:ifi1c categories for
interoretation. It is not asked that
miracles be acceptez blingly simpl
Decause they are assorci1atet witn the
Christian system; nor do we argue 1n a
Tircle asking one to view miracles from
the Chr:istian pos:tion %o see them as
true when the Christian system is +*he
Folint at issue. No hypothesis i1in
stience 1s confirmed until tentatively
accepted as true. The tentative
aCCceptation does noit prove the
Aypothesis but 1t s assclutely
necessary to test the hycothesis.
(Protestarmt Christian Evicences,
Chicago, Mgogy Press, 1953, p. 129.3

21. N.L. Beisler, Christian Amologetics (Brancd Ragids,

Baker Books, 1976) p. 272. om0 —

22. See Margaret Boden, "Miracles anc Scientific
Explanation"”, Ratio, Vol. 11, (Dec. 1969, pp. 137-144, for

4 geooc discussion of this issue.

23. Jobn Henry Newman, in. Two Essays on Biblical ang

on Ecclesiastical Miracles (Lonceon, Leongmans, Green & Co.,
i890,7 pp. 55-54, makes the point that the *heist may also
make use c¢f a 2alance of probability argument. He writes,
A ... subtle guestion remains, ‘
respecting the possible existence of
causes in nature, tc us JUnknown, by the
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supposed operation of which the apparent
anomalies may be reconciled to the
ordinary laws of the system. ve. 1t is
impossible, from the nature of the case,
adbsolutely to disprove any, even the
wildest, hypothesis which may be framed.
--. It becomes, then, a balance of
opposite probabilities, whether
gratulitously 1O suppose a multitude of
peffectly unknown causes, and these,
morecver, meeting in-one angc the same
history, or to have recourse to one, and
that a known power, then miraculousiy
exerted for an extraordinary and wor thy
otject. )
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