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‘What place, then, for a creator?":
awking ¢n God and Creation
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I INTRODUCTION

Scientists working in the field of cosmology seem to be Irresistibly drawn by the
lure of philosophy. Now Stephen Hawking has followed the lead of Fred Hovle,
Carl Sagan, Robert [astrow, and P. C. W. Davies in speculating on what
philosaphical implications current cosmological models have for the existence
ol God. Although hisrecent, popular best-seller A Brief History of Time [1 988 is
refreshingly free of the acrimony that characterized the works of some of his
predecessors. one still might come away with the impresston that Hawking is
no more sympathetic to theism than they were. A recent article on Hawking's
book in the German tabloid Stern, for example. headlined, ‘Kein Platz iy den
lieben Gott', and concluded, ‘In his system of thought there is no room for a
Creator God. Not that God Is dead: God never existed'! This impression Is no
doubt abetted by the fact that the hook carries an introduction by Sagan, in
which he writes,

Thisis also & book shout God . . . or perhaps about the absence of God. The word
God fills these pages. Hawking embarks on a quest o answer Einstein's famous
question about whether Cod had any cholce in creating the universe. Hawking is
attempting. as he explicitly states, to understand the mind of God. And this
mikes all the more unexpected the conclusion of the effort, at least so far: &
universe with ne edge in space, no beginning nor end in time, and nothing for a
Creator to do. |p, x)

Sterm (undated photocopy). p. 209 In selnem Gedankengeblivde ist fitr einen schiplerischen
Gote kein Raum. Gott ist nicht elnmal tot, Gott hat nle existiert.”
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Hutsuch a characterizatlon of Ha wking's position Is quite misleadin £ In point
ol fact, it is fulse that there is no place for God in Hawking's system or that God
sabsent. For while it is true that he rejects God'srole as Creator of the universe
in the sense of an eficlent cause producing en absolutely first temporal eflect,
nevertheless Hawking appears to retain God's role as the Sufficient Reason for
the existence of the universe, the final answer to the question, "Why (s there
something rather than nothing?' He distinguishes between the questions what
the universe is and wiy the universe s, asserting that sclentists have been too
occupled with the former question to be able to ask the latter, whereas
philosophers, whose job it is to ask why-guestions, have been unable to keep
up with the technical scientifie theories concerning the origin of the universe
and se have shunned metaphysical questions in favor of lingulistic anelvsis,
But Hawking himselfis clear that having (to his satisfaction at least) answered

the question what the universe is, he is still left with the unanswersd why-
uestion:

The usual approach of science of constructing g mathematical model cannot
answer the questions of why there should be a universe for the model to describe.
Why does the universe go to all the bother of existing? Is the unified theory so
compelling that (tbrings about its own existence? Or does it need a creator, and, I
0. docs he have any other effect on the universer And who created him? (p, 174)

'ursuing the question why we and the universe exist is a quest that, in
Hawking's view. should occupy people in every walk of life, ‘if we find the
answer to that, it would be the ultimate triumph of human reason—for then
we should know the mind of God' {p. 175).

At face value, then, God for Hawking serves as the Sufficient Reason for the
cxistence of the universe, Of course, “the mind of God" might well be & mere
fagon de parier, signifying something like ‘the meaning of existence'}? but, gs
Sagan noted, Hawking seems very much in earnest gbout determining the
proper role of God as traditionally conceived in the scheme of things, And it s
interesting to note that when a reader of an earlier summary draft of
Hewking's book in American Scientlst (Hawking | 1984])). complalned that
Hawking scemed afraid to admit the existence of a Supreme Being, Hawking
countered that ‘T thought | had left the Question of the existence of a Supreme
Being completely open. . .. It would be perfectly consistent with all we know
e say that there was a Being who was responsible for the laws of physics'
(Hawking [1985], p. 12).

Now it might seem at first somewhat baflling that Hawking senses the need

* ¢/ the remark by Pagels: 'Physcists, regardiess of their beilef, may invoke Ged when they feel

isues of principle are a stuke because the God of the phiysicisis is casnsie eeder’ {Pagels[1982)
p.-$3)

PO EAPERIT WAL THC WINRVEESC CALLS, SHILE, 45 WO SNl Se, Ne proposes o nwdf‘l (::
the universe according to which the universe is ‘completely sclf-contalnu‘! an
not affected by anything outside itself”, is “neither created nor destroved'. b.ul.
justls (p. 1361, On his enalysis, the universe is eternal {in the sense that it has
neither beginning nor end and exists tenselessly) and therefore has ITO
temporally antecedent cause. But if the cosmos is eternal end uncaused, what
sense does it meke to ask why it exists? o
Leibniz, however, saw the sense of such 2 question (Leibniz[1 697,117 ]4.3 l.
[1714b]). He held that it Is intelligible to ask why it is that an o:tcn!al bcmg.
exists, since the existence of such & belng is still logically conlln.gcnt. Sineeitis
possible that nothing exists, why is it that an eternal cosmos exists mthcr. than
nothing? There must still be a Sufficient Reason why there exists somcthmg'—'
even an eternal something—rather than nothing. Leibniz concluded that this
Sufficlent Reason can only be found In a metaphysically ncccssal')'-beln & that
is, # being whose nature 1s such that if it exists, it exists in all pm;sxblc world.s.
Hawking would be Interested to learn that anelytic philosophy in tl-tc past mc?
decades has burst the skins of linguistic analysis im(-i that cﬂfum tfn‘alytlc‘
philosophers doing metephysics have defended l.clt.mlz S conccl)uon of God as
& metaphysically necessary being (Plantinga [l‘{(el]. pp. 197-221; .‘\da?m.s
[1971). pp. 284-91: Rowe [1975], pp. 202-21). Given the extsfena‘e of sm‘ l:;
being, Hawking need not trouble himsell about who created God, since Ge r
being metaphysically necessary and ultimate. can have no cause or ground o
being. ! ‘ . :
Thus, It seems to me that far from banishing God from rcaln,y. Hawking
invites us to make Him the basls of reality, Indeed. [ think Hawking's book fnay
rightly be read as a discussion of two lorms of the cosmologlsal argument; the
so-called keldm cosmological argument for a temporally First Cause of the
universe, which he rejects, and the Leibnizian cosmological argument for a
Sufficient Reason of the universe, which he prefers,* In this paper, 1 am not
concerned to evaluate the Lelbaizian cosmological argument. lilfe | lawkm;_;. I
leel the force of Leibniz's reasoning and am inclined 1o accept it: but unlike
Hawking, it seems to me that the kalim argument is plausible t)s _well_i
Accordingly, we need to ask, has Hawking ellminated the need for o Creator?

3 GOD AS METAPHYSICALLY FIRST CAUSE

Now at one level, the answer to that question is an Immediate ‘No.' For
Hawking has a theologically deficient understending of creation. Traditionally
creation was thought to Involve two aspects: ereatio orlginans and creatio

G Moerls amd

' On Ged as the ground of being for other metaphysically necessary entllies see

Mol [1986) :;i Meneel [1987]. These bold essays should convince Hawking that the great
tradition of metaphysics has been lully restored In analytic phll_omplly!

4 On these arguments, 33 well as the Thomist argument, see Craig [1980).
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e belore which no such reality existed, whereas the second Invoelved
tuinong other things) God's preservation of finite reality in being moment by
moment. Only the first notion involves the idea nf-a beginning. Creatio
candniens conld involve a universe existing from everlasting to everlasting,
that is to sav, & universe temporally infinite in both the past and the future et
aiy polnt of time, Thus, for example, Thomas Aquinas, confronted on the one
hand with Aristotelian and Neo-Platonie arguments lor the eternity of the
world. and, on the other hand. with Arabic kalim-stvle argumcnm- lor the
finitude of the past, concluded after alengthy cons!derut.ion ofarguments both
proand contra that it can be proved neither that the universe had a beginning
not that bt did not, but that the question of the temporal origin of the universe
n‘nu'st be dectded on the basis ol divine revelation, that s, the teaching of !l;c
seriptures (Thomas Aguinas Stomma contra gentiles 2,32-38; of idem, De
weternitate wivendi contra Mirmrantes ), Given this position, it appears at .ﬁrsl
pirradoxical that AQuinas also held that the doctrine of divine creatio ex nihilo
cun be proved | Swmma contra gentiles 216} But once we understand that
creation in the sense of crvatio continuans involves no notion of a temporal
beginning the paradox disappears, To affirm that God creates the world out of
nothing s to afflrm that God Is the Immediste cause of the world's existence
that there is no metaphysical intermedlary between God and the universe .
Actually, what Hawking has done is fall w distinguish from the }mM.m
drgument yer & third form of the cosmological argument, which we may call
'llu‘ Thomist cosmological argument, that comes to expression in Thomas's
Fhird Way (Summg theologiae 1a. 2. 3) and his De ente et essentia 3. Accondi;lg
e Aguinas, all finite belngs, even those like the heavenly spheres or prime
matter which have absolutely no potential for generation or corruption and
are therelore by narure cverlasting, are nevertheless metaphysically contin.
ent in that they are composed of essence and existence. tha!- is to say, their
essential properties do not entail that such beings exist. If these essences "ll‘c to
e exemplified, therefore, there must be a being in whom essence and ex-isltcnce
are n:.>l distinet and which therelore Is uncaused, and it Is this being which is
the Creator of all finite beings, which He produces by instantiating thelr
essences, Hence, ervatio ex nihilo does not, in Aquinas’s view, entall a t !
beginning of the universe. : B
: Even il we maintain, pace Aquinas, that a full-blooded doctrine of creation
t‘.ucs fmaﬂ a temporal beginning of the universe, the point remains that this
doctrine a Iso entails much more than that, so that even if God did not bring the
uiiverse into being at a point of time asin Hawking's model, it is still the case
|h}zt t_hu.-rc Is much for Himto do. for without His active and continual bestowal
of existence to the universe, the whole of finite reality would be instently
u‘r‘)mhllitlcd and lapse into non-being. Thus, any claim that Hawkin ha)s
“iminated the Creator is seen to be theologically frivolous. ;

4 GOD AS TEMPORALLY FIRST CAUSE

But has Hawking succeeded even in obviating the role of the Creator as
temporally First Cause? This seems to me highly dubious. for Hawking's model
is feunded on philosophical assumplions that are 8t best unexamined and
unjustified and at worst false. To see this, let us recall the lundementsa! form of
the kaldm cosmological argument. so that the salient polnts of Hawking's
refutation will emerge.” Proponents of that argument have presented a simple

syllogism:

111 Whatever begins to exist has a cause.
121 The universe began to exist.
131 Therefore, the universe has a cause,

Anazlysis ol the cause of the universe established in {3) further discloses it to be
unciused, changeless. timeless, immaterial, and personal,

4.1. Hawking's critlaue

Hawking is vaguely aware of the tradition of this argument in Christian,

Muslim, and Jewish thought end presents o somewhat muddled version of'it in

chapter one (p. 7). But It is interesting that. unlike Davies, Hawking does not

ettack premise {1); on the contrary, he implicitly assents to it. Hawking

repeatedly states that on the classical GTR Big Beng model of the universe gn

initiel space-time singularity is unavoldable, and he does not dispute that the
origin of the universe must therefore require & supernatural cause, He points
out thatone could identifly the Big Bang as the instant at which God created the
universe (p, 9), He thinks that a number of attempts to avold the Big Bang were
probably motivated by the feeling that & beginning of time 'smacks of divine
intervention' (p. 46). It is not clear what part such a motivation plays in
Hawking's own proposal, but be touts his model as preferable because “There
would be no singularities at which the laws of science broke down and no edge
of space-time at which one would have to appeal to God or some new law to sel
the boundary conditions lor space-time” (p. 136), On Hawking's view, then,
given the classical Big Bang maodel, the inference to & Creater or temporally
First Cause seems natural and unobjectionable.

Hawking's strategy is rather to dispute premise (2). Typically. proponents of
kalim supported (2) by arguing against the possibility of an infinite temporal
regress of events, This tradition eventually became enshrined in the thesis of
Kant's First Antinomy concerning time.® Hawking's response to this line of
argument Is very ingentous, He claims that the argument of the thesis and
antithesis ‘are both based on his unspoken assumption that time continues
back forever, whether or not the universe had existed forever', but that this

* For expasition and defense of the kaan argument, see Cralg [1979a, b, <), [1985)
 For dizcussion, see Cralg [19794).
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pretnning of the universe’ (p. 8), This brief retort is somewhat muddled. but
think the sense of it is the following: In the antithesis Kant assumes that 'Since
the beginning Is an existence which is preceded by a time in which the thing 1s
nol, there must have been a preceding time in which the world was not, e, an
empty tme' (Kant[1781], A42 7-28/B455-56,p. 397). But on some verslon
ol a relational view of time. time does not exist apart from change: (herefore
the first event marked the inception of time. Thus, there was noe emply time.
prior to t‘lw beginning of the universe, In the thesis, on the other hand, Kant
sates, IMwe assume that the world has no beginning in time, then up to every
slven moment an eternity has elapsed and there has passed away in the world
i infinite serles of successive states of things” (Kant (1781 [V A427-28/B455-
36.p. 397). To my knowledge, scarcely anyone has ever thought to c'all into
question this apparentiy innocuons assumption, but it is precisely here that
Hawking launches his attack, Unlike other detractors of Kant's argument
Huwking does not dispute the impossibility of forming an actual infinite by:
successive addition: rather he challenges the more fundamental assumption
that a beginningless universe entails an infinite past. The central thrust of
Hawking's book and of his proposed cosmological model is to show that a
beginningless universe may be temporally finite. Hence, kalad-style argu-
ments aimed at proving the finltude of the past need not be disputed, for such
arguments do not succeed in establishing (2). that the universe began to exist
l.lwrcmr\‘. the universe need not have a cause, and God's role as Creator is'
circumscribed to that envisioned in the Thomist and Leibnizan verslons ol the
cosmological argument, |
This is a highly orlginal. If not unique. line of attack on the kalim
cosmologleal argument, and it will be interesting to see how Hawking essays to
put it threugh,” It is Hawking's belief that the intraduction of guantum
n.w-:himics nto the GTR-based Big Bang maodel wil] be the key to success
Noting that at the Big Bang the density of the universe and the cun'aturcto.f
spiace-time become Infinite. Hawking explains that *. .. there must have been
a time in the very early universe when the universe was so small, thet one
could no longer ignore the small scale effects of . ., quantum mechl;nlcs' and
that the initial singularity predicted by the GTR ‘can disappear once quantum
effects are taken into account” {pp. 50-1). What Is needed here 15 & quantum
lh'm)r_v ol gravity, and although Hawking admits that no such theory exists,
still he insists that we do have a good idea of what some of its central features

" One focks u bit dillident about critklzin :
a bit i B someons's views og they are ex

c:fp.lsvilim‘. of his thought vather than in s technicnl papers, But Eh:: fact mﬁ:ﬁ: ::!06:&!;"1:‘0 ll;:
:::f;._ux:l_upuslllx._:n that Hawking feels free 1o reflect philosaphically on the metaphysical
r ; L;r -;m'or f'“ model. For example. imaginary thne. which plays so critical a role in his
b"f"ﬁ’ ; ; : ;Lfl'tl ely cvuln'mcnllonml In hls relevant technical paper (Hartle & Hawking [198 3]

- =1L AN any case. Thave in no instane J : '
e T i e based my criticlsm on the Infelicities inberent in

will be {p. 133). First, it will incorporate Feyvnman's sum-over-historles
approgch 1o quantum mechenics, According to this approach to quantum
theory, an elementary particle does not follow a single path between two
space-time points (that is, have a single history]. but it Is rather concelved as
taking all possible paths connecting those points, In order to caleulate the
probability of & particle’s passing through any given space-time point, one
sums the waves associated with every possible history that passes through that
point, histories represented by waves having equal amplitude and opposite
phase mutually cancelling so that only the most probable histories remaln, But
in order to do this without generating intractable infinities, Hawking explains.
one must use imaginary numbers for the values of the time co-ordinate. When
this is done. it "has an Interesting effect on space-time: the distinction between
time and space disappears completely’ (p, 1341 The resulting space-time is
Buclidian,

The second feature which any theory of quantum gravity must pOssess is
that the gravitational field is represented by curved space-time. When this
feature of the theory is combined with the first, the anslogue of the history of a
particle now becomes a complete curved space-time that represents the history
of the whole universe. Moreover, To avoid the technical difficulties in actually
performing the sum over histories, these curved space-times must be taken to
be Eoclldean. That is, time s Imaginary and is indistinguishable from
directions in space’ 1p. 135),

On the basis of these two festures. Hawking proposes a model in which
space-time is the four-dimensional analogue to the surface of a sphere. It is
finite, but boundless. and so possesses no initial or terminal singularities,

Hawking writes,

In the classical theory of gravity. which is based on real space-time. there jre
only two possible ways the universe cun behave: cither it has existed for an
infinite time, or else it had & beginning at & singularity at some finlte tme in the
past. In the quantum theory of gravity, on the other hand. & thisd possibilty
arises. Because one is using Euclidean space-times, In which the time direction s
on the same footing as directions In space, it 1s possible for space-time to be finite
in extent and vet to have no singularities that formed a boundary or edge. .. .

-.. There would be no singularities at which the laws of science broke down
and no edge of space-time at which one would have to appeal to God or some new
law 1o set the boundary conditions for space-time, .. .The universe would be
completely self-contained and not affected by enything outside itsell, It would be
neither created nor destroyed, It would just BE (pp, 135-6)

Hawking emphasizes that his model is merely a proposal, and so far ss he
desgribes It, it makes no unique successful predictions, which woukl be
necessary to transform it from a metaphysical theory to a plausible scientific
theory. Still Hawking believes that
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4.2 Assessment

Unfortunately, Hawking's model is rife with controversial phllosophical

assamptions, te which he gives no attention. Since Hawking is lr.yln ta

f'wh‘m how the universe could exist without the necessity of God's brin ir? : |t

into being at & point of time, it is evident that he construes his theory to lfe t%ot

merely an engaging mathematical model, but a realistic description uf' the
untiverse. On & non-realist interpretation of science, there wuulci be no
umwn:lh-lion between his model und temporal crcitio ex nihilo. Hence, the
:c;‘l.'l:l'::..quc.\‘!ln:| that needs to be addressed in assessing his r;ltxlél a; ur:
;.“ \l.; :;'u\h ¢ to divine creation is whether It represents a reallstic picture of the
. §nw i me at least it seems painfully obvious that Hawking feces severe

dlfﬁ}iﬂ!i\‘& here. Both Quantum Theory and Relativity Theory Ins irtc¥ L
philosophical questions as to the extent to which they picture re’alitt'p To :::“lu
with Quantum Theory. most philosophers and reflective ph\-\'ic;;m}\-v Id =
disagree with the remarks ol Hawking's erstwhile collabori o Riacs P -
itor Roger Penrose:

ll:h-f;xlx.l'bcgin by expressing my gcnc_ml attitude to present-day quantum theory,
oy which Tmean standard, non-relativistic guantum mechanics. The theory has
'_’&"""'f" two powerful bodles of fact in its fvour, and only one thing a aiﬁs(c;!'
First, in Its favour are all the marvelous agreements that the theory has ﬁad with.
vvery experimental result to date. Second. and to me almost as in;mrtam Itls

thewry of astanishing and profound mathematical beauty. The one thm'g l!:a:

can be said against it is thy X 0 !
e i i 1t It makes ebsolutely no sense! [Penrase [1986),

Does Hawking believe, for example, that Feynman's sum-over-historles
uppr@nch describes what really happens, that an clementary particle reall y
duss‘tollmv a)lspossx‘ble space-time paths until its wave lunction is collapsed b;'
:x;'cfns.urmnf-z:(r 1 'tlfh?k most people would find this fantastic. If he does interpret
this .\ppm.:\h‘ realistically, then what justification is there for such an
_xntcrprelut!o'nr Why not a Copenhagen [ nterpretation which eschews reallsm
;n‘kogclhcr withregard to the quantum world? Or an alternative version of l.hc
Nl »pcnl‘mgcAn‘ ln{crprc}atnon which holds that no quantum reality exists until it
: moam.nrcdr Why not hold that the uncoellapsed wave function Is, in Bohr's
words, ‘enly an abstract quantum mechanical description’ ra(i;er than :
description of how nature Is? A disavowal of realism on the quantum ievcl d' : d-
not Imply & rejection of a critical realism on the macroscopic level. Or why :;:

interpret quantum mechanics as a statistical theory sbout ensembles of
particles rather than about the behavior of any individual particler On this
interpretation, the wave function describes the collective behavior of particles
n identical systems. and we could quit worrying sbout the measurement
problem. Or again, what about a Neo-realist interpretation along the lines of
the de Broglie-Bohm pilot wave? A non-local hidden variables theory, in
which a particle [ollews a definite space-time trajectory. is compatible with all
the experiment and evidence for guantum theory, Is mathematically rigorous
and complete, and yet avoids the philosophical difficaltics occasioned by the
typical wave functional analysis. Obviously, it s not my Intention to endorse
any one of these views, but merely to point out that a realistic interpretation of
Feynman's sum-over-hlstorles approach on Hawking's part would be gratu-
ltous,

In general, | think we should do well to reflect on de Broglie's attitude to the
mathematical formalism of Quantum Theory, As Georges Lochak notes, 'He
daes not consider thet mathematical models have any ontelogical value,
especially geometrical representations In sbstract spaces: he sees them s
practical mathematical instruments among others and only uses them as
such ... (Lochak [1984], p. 20). The principle of the superposition of wave
functions is a case in point, Simply because a mathematical maodel is
operationglly snceessful, we are not entitled to construe its representations
physically. Feynman himsell gave this sharp advice: Tthink itis sale to say that
no ene understands guentum mechanics. Do not keep saving to yourself, if you
possibly can avoid it, "But how can it be like that?"" becanse you will go “'down
the drain” into a blind glley from which nobody has vet escaped. Nobody can
know how it can be like that,™ One can use the equations without taking them
as Iteral representations ol reality.

Now it might be szid that Hawking's use of Feynman's sum-over-histories
approach may be merely instrumental and that no commitment to a physical
description is implied. But it is not evident that such & response will work for
Hawking. For his model, based on the application of quantum theory to
dassical geometrodynamics, must posit the existence of a super-space which is
ontologically prior to the approximations of classical space-time that are slices
of this super-space. This super-space is no ens fictim, but the primary reality.
The various 3-gecmetries surrounding the classical space-time slice In super-
space are fluctuations of the classical slice. By ‘summing the histories’ of these
3-geometries one can construct a leaf of history In super-space which can be
mapped onto @ space-time manifold. Since, as we have seen, Hawking takes
the wave function of & particle to be the analogue of a physical space-time that
represents the history of the universe, an instramentallst interpretation of the
sum-over-histories approach leads to an eguaelly instrumentalist, non-realist
view of space-time, which betrays Hawking's whole intent,

* Cited in Herbert [1985), p. xi.




o s s wave-lunctional analysts of the universe requires the
‘\'.. ny uur:d\! lmm'prcl;uiun of guantum physles, and in another place
Flaivking admits as much (Hawking [198 3], pp. 192-3), ‘hy s y
adopt this interpretation of quantum phy.si]c?wi!h ilsjl))lg:::*(;"c‘:r}l’t:)lll())l“da:7
mirsculous splitting of the universe? John Barrow ([1988], p. lSl(?)' ha(l:

v remarked that the Many Worlds Interpretation is ‘essential’ [6

Quantum cosmology because without it one is left, on the standard Copenha-
aen (t:tvfprctﬂtinn. with the guestion, 'Who or what collapses the wiave
.I:u_)-.'lmn ol the universe: - some Ultimate Observer outside of space and time?

”".:,\ answer has obvious theistic implications, Indeed, although “the theo-
lu;_x innshave not been very cager to ascribe to God the role of Ultimate Observer
who brings the entire quantum Universe into being’, still Barcow admlts that

sucha plcture s toglcally consistent with the mathematles. To escape this s!(:
r'mmu‘!u,:isls hiwve been forced 1o Invoke Everett's “Many \V’ml«i‘s;' inter )rctaIj
Hon of guantum theory in order 1o make any sense of Zmamum coqnuljl v'
Barrow [1988]), p. 232), It s no coincidence’. he says, ‘that all t.hc n?fi-n
supporters of the Many Worlds interpretation of quentum reality are involved
in q:mnlum casmology’ (Barrow [1988], p. 1561 But if we, like most
physicists, t!nd the Many Worlds interpretation outlandish the;l uant
cosmology, far from obviating the place of s Creator, might I;c .;ccn to gm?ulzel;t'::
:H:n ’.l‘ xlr.anmt':c.:.llcv.f role, {\galn. my intention is not to endorse this view, but
:.mp,\ 1o underscore the fact that a realist construal of Hawking's account
involves extravagant and dublous metaphysical commitments mc.h that hllI
nu_-;lcl f‘-”l hardly be said to have eliminated the place of a Crc.a.tof e
| .“l,t.);,b".l:‘?..cgél.(m-th'ta Hawkl!m's mode! s thoreughly non-realist is heigh-
l Ty s use of imaginary time in summing the waves for perticle histories
a.}.l'. hence. in his final model of space-time. But does anyone seriously bcl!er.c
that one has thereby done anything more than perform a malh;:mal'"l
vperation on paper, that one has thereby altered the niture of time its:!;l’
Hawking asserts, 'Imaginary time ma ¥ sound like science fiction but tisin f'uc.t
n well-defined mathematical concept” (p. 134}. But that Is not the issue; :h’
qncsflon s whether that mathematical concept has any coumel: aI:l ir:
physical reality, Already in 1920, Eddington suggested that his re'ldc‘x,‘s whao
found !t l.ltml‘llll to think in terms of the unfamiliar non-Euclidean g::ometr ol
rclatltz:snc space-time might evade that difficulty by means of the ‘dod e)' gl'
usln‘g lma‘gmary numbers for the tipe co-ordinate. but he thought it 'nolg\rcr '
profitable’ to speculate on the implications of this, for ‘it can scarcely h}
regarded as more than an analytical device' (Eddington [1920) )48:
l.maglxmr_v time was merely an illustrative teol which ‘certalnly d;)[g;] nol.
\?n§sppnd Lo &ny physical reality’ (Eddington [1920], p. 181). Even Hawkin
aimsell maintains, ‘In any case. as far as everyday quentum mechanics l§
concerned, we may regard our useoltmaginary timc and Euclidean space-ti
as merely a mathematical device (or trick) u.) caleulate answers about r::i‘

ooy

space-time’ (pp. 134-5). But now in his maodel this imaginary time and
Euclidean space-time are suddenly supposed to be. not merely conceptual
devices, but actual representations (however unimaginable} of physical
reality. This ‘entologizing” o mathematical operations s not only neither
explained nor justified, but. Is, to my mind, metaphysically absurd. For what
possible physical meaning can we give to Imaginary time? Having the opposite
sign of ordinary ‘real” time, would imaginary time be a sort of negative time;
But what intelligible sense can be given, for example. to & physical object’s
enduring lor, say, two negative hours, or an event’s having occurred two
negative years ago or going (o occur In two negative years? If we are A-
theorists and take temporal becoming as objective and real, what does it mean
to speak of the lapse of negative lime or the becoming of events in negative
time? Since Imaginary time is on Hawking's view merely another spatial
dimension, he admits that there is no direction 1o time, even though the
ordinary time with which we are acquainted is ssymmetric (p. 1441 But is the
whale of the temporal reality we know lincluding Hawking's thermodynamic,
cosmologleal, and psychological arrows of time) then tlusory? Could anything
be more obvious then that imaginary time is a mathematical fiction??
Hawking recognizes that the history of the universe In real (= ordinary)
time would look very different than its history in imaginary time. In real time,
the universe expands from a singularity and collapses back again into a
singularity. ‘Only il we could picture the universe in terms of imaginary time
would there be no singularities. . .. When one goes back to the real time in
which we live, however, there will still a ppear to be singularities’ (pp. 138-9),
This might lead one to conclude that Hawking's model is a mere mathematical
construct without ontological import. Instead, Hawking draws the astounding
conclusion,
This might suggest that the se-callod Imaginary time is really the regl time, and
that what we call real time Is just a figment of our imaginations. In real time, the
universe has a beglaning and an end at singularities that form a boundary to
space-time and al which the laws of sclence break down. But in Imaginary fime.
there are no singularities or boundaries. So maybe what we call imagnary time
is really more basic, and what we call real is Just an idea that we invent ta help us
describe what we think the universs Is like. 1p. 139)

I can think of no more egreglous example of seli-deception than this, One
employs mathematical devices (tricks) such as sum-over-historles and
chenging the sign of the time co-ordinate in order to construct & model space-
time, a model which Is physically unintelligible, and then one invests that
model with reality and declares that the time in which we live s in fact unreal.

Hawking defends his position by arguing that *. . . a sclentific theory Is just a

T As Mary Cleugh nicely puts it, "What is the wildest sbsurdity of dreams is merely altering the
sign to the physicist’ (Cleugh [1937), p. 460,
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.x‘.-:unds. Saitls meaningless 1o ask: Which isreal, “real” or "Imilglnury".llmc? It
i simply a matter of which is the more useful description” (p, 139). But this
reasoning is fallaclous and relapses into an instrumentalist view of science
which contradicts Hawking's realist cxpressions and intentions. One may
adopt a sort of nominalist view of the ontological status of theories themselyes,
l:u! l{:n says absolutely nothing about whether those theories are meant o
describe. In approximate Jimits. physlcal reality or are merely pragmatic
instruments for making new discoveries and advancing technology. | should
like te know on what theory of meaning Hewking dismisses the question
concerning physica! time as meaningless, We seem 10 see here the vcstigc‘- ofa
v..f('fum'l positivism, which surfaces elsewherein Hawking's book ( pPp.53. 126}
But a verilicationist theory of meaning is today widely recognized as l!clxlg
shmply indefensible,”” The question Hawkiné brush.es eside is not only
obviously meaninglul, but crucial for the purposes of his book, for only il‘ht’
can prove that imaginery time is ontologically real and real time lctitious has
b sur’\jucdu! inobvieting the need for a Creator. Which brings us egain to his
sclentific realism; it seems clear that for Hu wking the ontolegical status of tlmo;'
I8 not just a matter of the more uselul description. He believes that "The
cventual goal of science is to provide a single theory that describes the whole
universe' and that this goal should be pursucd even though the theory ‘may
ot even affect our lifestyle’ (pp- 10, 13: ¢of. his remarks In [1982]. p. 563)
! .lzm'king yearns to understand ‘the underlying order of the world” (p. l 3|'
Knowing themind of God js for him not just o matter of pragmatic utilicy ’I'hu;
he both needs and belicves in scientific realism. . .
. To address as meaningful, then. the question posed above, it is evident that
imaginary time s not ontological time, This is apparent not only from Iits
physically unintelligible nature, but also lroem the Fact that it lrunsf;mm time
o spatlal dimension, thus confounding the distinction between spaéc and
time. According to Hawking, the use of imeginary numbers ‘has an Interesting
clect on space-time: the distinction between time and space diseppears
completely , . . there Is no difference between the time direction and dlrcctlon;
in Space .. time is imaginary and is indistinguishable from directions in
space’ (pp. 134-51 This dectsively disgualifies Hewking's model as a
n_-pn'scnlanion of reality, since in lact time Is not ontologically a spatial
dimension. Contemporary expositors of the Special Theory of Relativity have
" Healey desceribes the Contempocary attitude toward Fositivism;
Positivists attempted 1o Im = pestrict lentifie g
:;:‘a‘;:. ::':;1:( l::nrcﬁ ;w;: '::I:pll?;nl 1y mean l::;,‘I:I;":ﬂ::l:ﬂf;:?;}?;sgc’::::o‘(?:o:ﬁz:::o‘llmox:?go::
[ Cxislenee 0(l:l)..ll;SL‘f\'d;;::;l:tr‘i:i.::ll:;::z (i';“nl!y'rda‘cd “)' “lm‘w."un‘ ¥ s da'.“.‘
- wlave recently positivism hes come undee such

sustained attack thut opposition to it hos bevorne almest otthodoxy in the phllosophy of

tience” |Heabey [1981, p, vl]. B i '
Suppe (1977 o o ;1“\ |- For a disinterested and devastating critique of Pasitivism, see

been exercised to disassociate themselves from the frequent statements of carly
proponents of the theory to the effect that Einstein's theory had made time the
fourth dimension of space.'” B-theorists of time have been especially sensitive
to the allegation by A-theorists that they have been guilty of ‘spatializing time
and have pointed to the opposite sign of the time co-ordinate as evidence that
the temporal dimension Is in fact not a mere fourth dimension of space. By
changing the sign, Hawking conflates the temporal dimension with the spatial
ones, Hawking apparently feels justified in this move because he. like certain
carly Interpreters of STR, belicves that STR itself treats time as a spatial
dimension. He writes. “In relativity, there is no real distinction between the
space and lime co-ordinates, just as there is no real diference between any two
space co-ordinates, (p. 241, He justifies this statement by pointing out that one
could construct a new time co-ordinate by combining the old time co-ordinate
with one ol the spatial co-ordinates,

In spatializing time, Hawking implicitly rejects an A-theory and identities
himself as a B-theorist, His statement concerning the universe &s he models it
that ‘It would just BE' is an expression of the tenseless character ofits existence,
Unfortunately. he provides no justification whatsoever for adopting a B-theory
of tme. Perhaps he thinks that STR entalls a Betheory: but A-theerists have
argued repeatedly that the Special Theory is neutral with regard to the issue of
temporal becoming, and the most sophisticated B-theorists do not appeal to it
as proof of their view.”? The debate between the A-theory and the B-theory is
controversial. But in the absence of some overwhelming proof of the B-theory,
I see no reason to abandon our experience of temporal becoming as oblective.
D.H. Mellor, himselfa B-theorist, agrees. commenting, “Tense is sostriking an
aspect of reality that only the most compelling argument justifies denying It
nemely, that the teased view of tme is self-contradictory and so cannot be
true’ (Mellow [1981]. p. 5. Mellor accordingly tries to rehabilltate MeTag-
gart’s proof against the objectivity of the A-series, but, to my thinking. to no
avall.'? Moreover, it seems to me falthough space does not permit me to argue
it herel that no B-theorist has successfully defended that theory against the
incoherence that il external becoming Is mind-dependent, still the subjective
experience of becoming is objective, that is, there is an objective succession of
contents of consciousness. so that becoming in the mental realm is real. If a n

A-theory of time s correct. then Hawking's model is clearly a mere

mathemaetical abstraction,

T See the Interesting citetions in Meyerson [192 3], pp. 354-5. In bis comments on Meyerson's
hook. Einstein repudinted the 'extravagances of the popularizers and even many scentists’ who
construed STR to teach that tinse is o spetlal dimension: “Time and spice are fased Into one and
the sume continmiim, bul this continuem s not isotrople. The element of spatlal diszance und the
clement of duration remaln distinet in nature .. . 1Binstein [1928], p. 3671

' For A-theoretic spproaches to STR, see Capek [ 1966], Stein [ 1968], Denbigh [1978] Whitrow
[1980), pp. 283-307, 371, and Dieks [1938]. Griinbaum [1968] mukes no appeal 10 STR to

defend a B-theory.
' See relutations in Horwich [1987], pp. 26-7.
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oo T e ESLADISh @ real difference’ between time and space dimensions
i the Special Theory need not be adjudiceted here, If it is not sufficient, that
only goes to show that the mathematical formalism of the theory is insum'cienl
o capture the ontology of time and space, but is a useful mathematical
ibstraction from reality." That time and space are ontologically distinet is
cvident Irom the fact that a series of mental events alone lssufficient to set u pa
lemporal serles of events even in the absence of spatial events, ' Imagine, for
exemple. that God led up te creation by counting, °1, 2, 3, ., fat lux!' [n t.ha!
case, time begins with the first mental event of counting, though the physical
aniverse does nol appear until later. Clearly, then, time and spacc\ are
onteloglcally distinet,

But what. then. of the oft-repeated claim of Minkowskl that, "Henceforth
space by ltself. and Hime by itself, are doomed to fade away into mere ShildOWS'
smfi only a Kind of union of the two will preserve an -Indepcndent realitv:
IMinkowski |1 208, p. 7502 This claim is based on one of the most wldespre&;d
un.d persistent errors concerning the interpretation of the Special Theory that
exists namely, the fallure 1o distinguish between what we may call measured
orempirical time and ontologica! or real time., According to Hawking, . . . the
zh'uury of relativity put an end to the idea of absolute time. .. The t'h;*c.)r.y of
n-'mti\-it_\f does force us 1o change lundamentally our idegs ol space and time
We must accept that time is not completely sepatate from and independent o}
\,:\m'c. bt is combined with it to form an object called space-time’ (pp, 21, 231
\'v:hing could be farther from the truth. Einstein did not climinale.ab%.o;ut;
s‘mlultunclt)‘: he merely redefined it. In the absence of a detectable u;:ther
Hastein, under the influence of Ernst Mach’s positivism, ' believed that it was'
quite literslly meaningless to speak of events’ oceurring absolutely elmulta.-
n':.un.\ly because there was no empirical means of determining tha';t ;imulta-
neity. By proposing 1o redefine simultaneity In terms of the light signal method
ot synchronization, Einstein was able to give meaning te the notlon of

5. See :n.-l.;:{fnl drsn.mh s in Cleugh [1957). PR 46-69, und Kroes [1935). pp. 6095
E;n Minkowsk| Spacetime. Weaxl cautions, From the stancpoint of lihc physicist 'thls is @
..)uru‘.nahry cansistent solution. Bt the physicizl will [doubiless) undcm.mdv the ;blcctk:n
xl:v‘l by phy n:suph'y. that time is by no ieans meerely a physical matter. Time s, as Kanst put n'
the orm not merely of pur outer bt also of our ner stawe. . . Should our experlences oc'
, Ficeessiveness andd of imemary be pyere Musian. , 2" (Weonzl [1949], pp. 587-8)
Ihe l‘l‘:"“ﬂ"_’th' foundations of Binstein's STR are widely recognieed by histarlans of science, but
::rc:.x;':{:::q;llzfrzl:: -:c:;:u:d t'v; {:!:iots?ghc]x;s exploring the philosophical ronndmol;s of
) V. issian, see Holton 0L pp. 167-72, F
II‘M().L Beklgman | 1949), Lenzen [1549), A‘cc‘:;ding o Skglrmk(‘u?at:}v Tﬁ“ﬁﬁ
d::-t': n-ut‘s_ n Fav:sf of the relativistic viewpoint are rife witly verdficationist ;;u-suppos:fbons
': . m-cn;?;:xh"i - el { And desplte Enstein's bater disavowal of the verificationist Foint of view,
= _{.' bt '_) ' pfjw"fdxe has pmle}ed an adequate account of the foundations of relativity
KRN 3 veriicationist in essence {SKlar (1981, p, 14117 can so¢ Do way of refecting the

ol acther<ompensat . !
ke g h'u;’c : l;:c:‘ry thavries . . without mvoking a verificationist critique of some kind

Slsstanbiny, oy v e smulteneity was reiative due to the invanant
velocity of light. In so doing, Einstein established a sort olempiricel time. which
would be subject to dilation and in which the occurrence of Identical events
could be variously measured. But it is evident that he did nothing to put an
end” to ebsolute time or absolute simultaneity.!” To sa y that those notions are
meaningless is to revert to the dead dogmas of positivism and the verificatlonist
theory of meaning. [. S. Bell asserts that apart from matters of siyle, it is
primarily this philosophical positivism which serves to differentiate the
received interpretation from the Lorentz-Larmor interpretation. wnlch dis-
tinguishes between emplrical, local time and ontologleal. real time. Bell writes,

The difference of philasophy is this, Since it is experimentally impossible to say
which of two uniformly movieg systems is really at rest, Elnstein declares the
naotions ‘really resting” and "really maoving' as meaningless. For him, only the
relative motion of two or more uniformly meving cbjects is real, Loventz, on the
other handl. preferred the view that there Is Indeed & state of real rest. defined by
the "gether.” even though the liws of physics consplre 1o prevent us identifying it
experimentally. The facts of physics do not oblige us o accept one philosophy
rather then the other (Bell [1987), p. 77).

Since verllicationism is hopelessly flawed as a theory of meaning. it Is ldle o
talk about STR's ‘forcing’ us to change our fundamental ideas of space and
time. Lawrence Sklar concludes, 'One thing is certain. Acceptance of relatlvity
cannot force one into the acceptance or rejection of any of the traditiong!
metaphysical viewsabout the reality of pastand future | Sklar[1931]. p. 140).
Ofconrse, Hawking might retort that entological time s scientificelly useless
and may therefore be left to the metaphysician. Granted, but then the point is
surely this: Hawking is dolng metaplngsics. When he begins to speculate about
the nature of space and time ard to claim that he has eliminated the need for
Creator. then he has. as I sald, entered the realm of the phllosopher, and here
he must be prepared to do battle with philosophical weapons on a broader
conceptual fleld or else retreat within the walls of a limited sclentific domain.
What is ironic is that even within thet restricted domain there may now be
empirical evidence for rejecting the received interpretation of STR., For the
experimental results of the Aspect experiments on the inequalities predicted by
Bell's Theorem have apparently established that widely separated elementary
particles are in some way correlated such that measurements on one resuls
instantly in the collapse of the wave function of the other, so that locelity Is
violated. Even a hidden variables interpretation of the fabled EPR experiment
must be a non-local theory, Noris the violation of locality dependent upon the
validity of quantum theory; it can be demonstrated on the macro-level. so that
7 Cleugh hits the essential polit: *It cannot be too often cemphosiaed that physics is concerned

with the measurement of time, rather than with the essentially metaphysical question as 1o its
nature’: ' .. bowever useful “1" may be for physics, its complere identification with Time is

fallactous’ (Cleugh [1937). pp. 51. 301,
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have to ‘.n'c!udc non-locality. But these data contradicr lhmﬁ*l‘:ﬂ ;:xp(tir?::;)
lrn of STR. l?l)‘ because non-locality posits super-luminal signals, but r‘:nhc;
weause It goes to establish empirically relations of absolute simultanelty

Hence. disclaimers that STR is not violated becanse no slgnel or in formatlonts:

sent from one particle to another are beside the point. Rather the selient pol

lxj llxi'ﬂ the collapse ~f the wave function in both correlated particles s
(",""J,'mwfm"”' whelly apart from considerations ol svnchronization h;x‘]f:!::
::.5:).:I;~. }m_rl Popper .z hus regards the Aspect experiments as the first crucial
lest between Loventz's and Einstein's Inlerpretation of STXR, commenting,

T tu- :cu.mn !'uf' this assertion is that the mere existence of an infinite velocity
t“l.xf-zl-\ that of an ahsolute simultancity and theveby of &n absolute nc}
Whether or notan infinite velocity can be altained i the transailssion of g Tn{s-f:
irrelevant for this srgument: the one inertial svstem lor whlv.:h. Flnstii I. ;
simultaneity coincides with absolute sxmulmnml_;'. - would be tht“sysiu;’m aal:

iths II ule rest—ugw h( lhl or & - b
d t not lhls !\y stem il ab“)hnc resle un bc ekp: I|lll0mﬂ"9
U(lu’h(\j'l aprer [19!\4’. . ’4 .

The establic "
Ihe .\!Tnh..lslmum alnon-local correlations in space-time could thus vindicate
cven within the scientific domain the validity of Lorentz's distinction between

§ i o ! ren H . 3
tocal time and real time in opposition to the posltivistic conflation of the twoin

the received view,

W leuz this lengthy excursus goes to show Is that it is metaphysi Iy
misguided to identify ontological time as a dimension of space. Sinccle)iwi?n)
rcd;z‘:us.cmpiriml time to & spatial dimension and conflates emp;rlcal lime wI(IE
-'\l'nmugwul time. he winds up with a tenselessly existing space-time whi b h

vishes o pass off as reality, Add to these errors the fact that the llnllein\rolt;ed i§

imeginary, and the metaphysical ; ;
) A absurdity of Hawking's vis y
seems sturkly apparent, REkCRSGRaa

3 CONCLUSION

I'here are many other things which one should like o say about Hewking'
view (lor example. his misuse of the anthropic principle), but I think e SIS
'3"5 hcl'.lt sald to answer his fundamentsl guestion, ‘Wh'a! place lhcnmi’:g]
Creators” We have seen that contrary to popular Impression G::d )la" !':8
Hawking an Important role as a son of Leibnizian Suficient 'Reasmll to’ Y Ior
l:m}'cr.w. With regard to God's role as Creator, we saw that Hawking fail:c; tlc
g_.l;slmgulsh between creatio originans and creatio continuans, so that even if (‘o:;
!;)'nlcd ,'f’ play the fo‘rmcr role. He may still carry out thc: latter as a' sorf’o(
( h;r:r;n::i; i:(.:-umlhol bei‘ng. But finally we have seen that Hawking’s critique of
i ssuming t‘ e office of tcmporally First Cause as demonstrated bv the
alitm - cosmologlcal ergument is rife with unexamined and unjustified

philosophical assumptions, assumptions that, when examined, degenerate to
metzphysical absurdity, The snceess of Hawking's model appears to depend on
a reallst application ol Feynman's sum-over-histories approach 1o the
derivation of space-time from an ontologically prior super-space. @ construsl
which s implauvsible and in any case unjustifed, Essential to Hawking's
scheme is the Wentification of imaginary time with physlea! time. a construal
which Is again never justiied and is in any case physically unincelligible,
Hawking's model depends. morcover, on certain questioneble philosophicel
assumptions about Relativity Theory as well, lor example, the identitication of
time as a dimension ol space, a move which is extremely dublous, since time
can exist without space. Hawking's appeal to the Special Theory to justily this
move rests on an Interpretation ol that theory which fails to distinguish
empirical tme from ontological tme, an interpretation essentally dependent
on & defunct positivistic theory of meaning and now perhaps called into
question by empirical facts as well, Any attempt to interpret the temporal
dimension as a tenselessly existing spatial dimension betrays the true nature of
time.

The postulate of metaphysical superspace, the metamorphosis of real to
imaginary time, the conflation of time and space: all these seem extravagant
lengths to which 1o goin order to avold classical thelsm's doctrine of preatio ex
sthiilo—which lorces us and Hawking to confront squarely o diferent guestion:
What price, then, for no Cregtor?

Kraaloem
Belgiwm
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