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This worlt is an exnloration of the idea of time travel in
relation to pgeneral theories of time. It is neither a defence nor
a repudiation of time travel, bui seel:s to Tind ultinate grounds for
the plausibility of the idea. ZConsequently it attempts to set up the
concenpt of tine travel as securely as possible, ond does so by

emphasising that travel has ultimately an analogical sense.

faving thus established time travel without the supposition
of any general theory of time, the work goes on to consider general
theories of time in order to locate the idea of time travel within

then.

Of special interest is the theory of space~time, which is
eminently suited to the idea of time travel. I[ly concern there is
not however with the establishment of time travel, but rather with
the conflict between the philosophy of space~time and the philosophy
which bases the theory of time on the nature of the human e:perience
of it, The chafﬂcter of the opposition between these philosonhies
renders then complemecntary,and consequently one or other should be

capable of excluding time itravel.

The conclusion is that the plausibility of time travel rests
on the fact that neither of these philosophies is capable of excluling

time travel on general metaphysical or epistemological grounds.

In finishing the worl: discusses the facts and logic of human
power and knowledse, and points to the possible existence of a general
epistemological principle the lack of which is the reason for the

survival of time travel.
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SECTION ONE,

AN EXPQSITION OF TINE TRAVEL,




CHAPTER ONE,

ERATURE,

i

A SUNVEY OF THE LIT

One of the most eccentric topics of modern speculative thought is
time travel, for its paradoxes and curiosities delight the writers of
science fiction. Consequently, time travel appears as hardly worthy of
philosophical investipation. Nevertheless, an amount of effort and
ingenuity has in recent years been expended by philosovhers on the idea,
partly no doubt because some of them are in love with speculative fiction,
but also for a much more substantial reason, for Hurt G8del, of mathematical
notoriety, found in 1947 that there is a solution of the fundamental equations

of relativistic cosmology that could only be interpreted as permitting

time travel. Time travel became respectable intellectual business.

What then is time travel, and what is its importance as an idez?
The first question can, I think be answered without too much difficulty,
though not as easily as some suppose, but the second is much more

troublesome, and eonstitutes the main business of this thesis.

The first and most basic point to be made about time <travel is
that it is a concept that is introduced by analogy with ordinary spatial
travel., It cannot therefore be dismissed by pointing out that the analog:
is incomplete, nor can it be dismissed by showing that time travel abuses

the logical grammar of the language of time or-travel, Analogies zare

permitted to do such things, although they have the corresponding
wealinesses as well, for they cannot appropriate unquestioningly all the

structure and apparatus of their correlatives. Apart from the exact nature
and limits of an analogy, it is normally drawn within a definite

franework and with definite purposes in mind., These nmatters

conceptual

concerning time travel as an analogy will be treated of in chapter two.

The reason for this deferral is that it will be useful to first
of all conduct a brief survey of the literature on time travel, a survey
which is intentionally far from complete, but is, I hope, representative.
The purpose of this survey is to set the scene for time travel, to show
the variety of contexts within which it occurs, some contextis being
desizned to favour it, others to discredit it. Iilany of the authorg guoted
will not treat of time travel as of an analogy, but will rather treat it

as a deduction from other concepts,which tends to obscure the truth,



I have orgsanised the survey into three sections intended to
represent roughly the dianlectical developrnent of the ideax. I begin with
the arguments for time travel, proceed to those against, and then describe
an exemplary case in defence of it. I hope that as a result certain thenes

will begin to conlesce.

THE ARGU.IENTS FOR

H.G. ¥ells
Wells is the original writer on time travel, and his exposition

of it is the one which has most captured the popular imagination. Fron

hin spring directly J.¥W. Dunne, the later fiction writers, and such
proponents of time travel among philesophers as Meiland and Lewis, who

will be menticned later on. Further, it is to the notion as put forward by
Wells that the criticisms of philosophers such as Willians and.Smart are
directed. Consequently I reproduce here much of the first chapter of

The Time !lachine , in which the case for time travel is put.

'Clezarly,' the Time Traveller proceeded, *any real body nust
have extension <n four directions: 1t must have Length, Bresdth,
Thickness, and =~ Ouration. But through 2 natursl infirmity
of the flesh, which { will explain to you in a moment, uwe
incline to overlook this fact, There are really four dimensisons,
three which we eall the three planes of Space, and 3 Tourtn,
Time. There 15, however, s tendency %o draw an unreal
distinction between the former three dimenstions and the
latter, because 1t happens that our conscilousness MOVES
intermittently 1in one direction along the latter from the
beginning to the end of our lives.'

dr

Now, 1t s very remarkablz that this 1s so extansively
overlooked,' continued the Time Treveller, with a slight
accesston of chearfulness, 'Really this 1s what 1s meant by
the Fourth Dimension, though some people who talk about the
Fourth Dimenstion do not know they meazn 1t. It is only another
way of looking at Time. There 1s no difference betwesn Tine
and any of the three dimensions ot 5pzce except that our
conscliousness moves 3leng 1t. But some foolish people have
got hold of the wrong side of that {des. You have 311 heard
what they have to say about this Fourth Dtmenstion?!

*

*le1l, | do not mind telling you | have been at wori upon
this geometry of Four [Dimensions for some time. Some of ay
results are curisus. For 1instance, here is a portratt of 3
man at eight years old, another at fifteen, another at
seventeen, another at twenty-tiree, and s50 on. A1l +hess
evidently secttions, as 1t were, Three~Dimensional
representations of his Four~J{menstioned being, which <s a Tixed
and upalterable thing.?



'Secientific people,' praceeded the Time Traveller, atter
the pause reguired for the proper assimilation of this, 'know
very well that Time 1s only a kind of Space., Here 1s 3 populare
scientific diagram, » weather record. This line | trece with
my finger shous the movement of the barometer. VYesterday 1t
was sa high, yesterday night 1t fell, then this morpning 1t
‘rose again, and so gently upward to here. Surely the mercury
did oot trace this 1ine in: any of the dimensions of Space
generally recognized?. 8ut certatinly 1t traced such 3 1line,
and that line, therefore, we must conclude was along the Time-
Dimension,' '

'But,' satd the fedical fan, staring hard at 2 coal in the
fire,'if Time 1s really only a Fourth dimension af Space, why
1s {t, and why has 1t always been, regarded as something
di{fferent? And why cannot we move about in Time as we move
about in the other dimenstons of Space?’

The Time Traveller smiled. 'Are you so SUre we can Aove
freely 1n Spzce? Right and left we can go, backward and
forward freely enough, and men always have done so. | admit
we move freely in two dimensions. But how about up and down?
Gravitation linits us there.’

*Not exactly,' said the Cedizal MNan. *There are balloons.'

*But before the balloons, save for spasmnadic jumping and
the tnequalities of the surface, man had no freedom of
vertical movement.!

*5t111l they could move a 1ittle up and down', sa3id the
fledical fan.

'Easter, far eastier down than up.'

'‘And you cannot move at all in Time, you cannot get 3uway
from the present morent.’®

'My dear sir, that s just where you are wrong. That 1s just
where the whole warld has gone wrong. Ye are always getting
sway from the present moment., Qur mental existences, which
are tmmaterial and have no dimenstions, a2re passing along the
Time-Dimension with 2 uniform velocity from the cradle to the
grave, Just as we should travel down tf we began our existence
fi{fty miles above *the earth's surface.’ (1)

YWe can expect nothing but sophistry in the account by Well Tinme

Traveller, for the author himself has said, particularly in discussing

Dunnets work, that it was not to be taken seriously {2}, Its literary

purpose was to introduce a form of eye-witness prophecy invo fiction, and

this it did enormously successfully. Despite the apparent frivolity,

however, there is for many people something very attractive in the view of

time described by Wells.

Mote first of all that the sections I have aquoted proceed by znalozy,

albeit covertly so. We are invited to draw analogy between spatial

{1) The Time fachine, H.G. Hells, first published 1375,
(2} ¢c.f. °n Fxperinent With Time, J.¥. Dunne, Faber &% Faber, London, 1032,

p. 211 (First Hd, 19227.).




cross~sections and a series of photogranhs as a temporal cross-—section.
Similarly we are invited to compare life to motion. Admittedly ells!
Traveller boldly asserts these analogiles to be exact truths, but that
must be regarded as artistic license. As the traveller tells it, the
introduction of time travel is in five stages.
1. A discussion of four dimensional spatial geometry.
2. A proof that time is a dimension of the extension of
bolies and therefore the fourth dimension of space.
3. A description of our consciousnesses as moving at various
rates through time.
4. An assertion that this motion is constrained as a
matter of physical law not of logical or conceptual
necessity.
5. The production of a machine which, purportedly, travels
in time.
Clearly enough nothing up teo 4., prepares for 5. Wells can get awny
with a great deal because his approach 1is, as I have pointed out, that
of disguised analogy, and one may accept much of the argument as a
lkind of extended metaphor. If we take him literally, as he invites,
then we runinto problems, for nowhere has an argument been given to
Justify material time travel, though the conclusion of 'mental' time
travel is a possiblility. We therefore have the choice of interpreting
the argument as establishing only the possibility of the ttravel!

through time of conscicusness, or as really an argument about

the possibility of bodily transport through time, In this latter case
we get the 'time travel' argument as follows:

1. Time is a dimension of extension, and is therefore
spatial.

2. Objects, especially people, do move through time.

3. This movement is constrained only by physical law.

Wells has relied, sophistically, on the normal identification of

consciousness with a material body, namely a person. Of course this

is not condemnation of Wells, for he is employing artistic license.

Mote that the Wells' presentation of time travel does not

reaquire that the past be chanmeable, or rather is not intended to

require this. The Time Traveller says, of a series of poriraits

of a man at different ages:



"1 these are ewidently, sections, as 1t were, Three-
O<mensional representztions of his Four~O<imensicnal being,
which ts 3 fixed and Tmautable thing.' (1)
This peint is discussed further in the second chapter of The Time
Iinchine where it is asserted that a machine which travelled into the
past was in fact there at intermediate earlier times, even though it

cannot be perceived at those times.

J.¥, Pume

Dunne is a curious writer who enjoyed some popularity in the
thirties and forties., His bools are a mixture of amateur science and
philosophy with a flavour of the occult. Despite the eccentricity of
his work it has its significance for the notion of time travel.
Dunne's motivation is twofold: he wishes to provide a theory
adequate to the (for him proven) facts of apparent precognition; and
he wishes to characterise terporasl motion.

Dunne's theory, which he calls 'Serialism' is developed

primarily in two books An Experiment with Time and The Serial

Universe. I shall only treat of these insofar as they are relevant

to my topic.
Serialism asserts that the notions of time, of an observer

and of reality all involve an infinite regress, and that such regress

is not vicious. In An Experiment with Time Dunne begins by

demonstrating the regress of tinme.

T, begins Dunne, we examine the ideas on time of the man in

Ly

the street we find two implicit aspects: that time is a continuum of

extensions; and that we and other things move through time.

'111 the practical, sveruday gquestions he asks
himself regarding Time are guestions exmbodying
the sssumptions that Time has length, that states
of tha physical world are positioned aleng that
length, and that he experiences these gvents 1n

syccesstiaon'  (2)
According to Dunne the idea of the suscession of present moments

implies the notion of the present, and this implies that

. v s . . o —
continuun. loreover motion throuzh time implies a further independent

time which is the measure of this motion. How Dunne asserts that
the succession of nresent moments is essential to tine, Thus his

Exporipont with Timg, pp 120-6
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1. Every Time-travelling field of presentation 1is
contained within a fteld one dimenstion larger,
travelling in ancther dimension of Time, the larger
f1eld covering events which =zre "past" and "future"
as well as "present", to the snaller field.

2. The serialism of the fields of presentation
involves the existence of 2 serial observer. In this
respect every time«travelling field is the field
apparent to 3 similarly travelling and similarly
dimensiored observer. Observaitian by any such
observer 1s observation by all observers pertzining
to the dimensicnally larger Tields.

3. The focus of attention 1n any field has the

same number of dimensions as has that field, and is a
dimenstonal centre of the foci of attention in all the
higher fields. (1)}

The peculiar temporal overview here suggested is evidently
perfect for believers in reincarnation and 'plenes of existence'! and
such like. It is to such people that Dunnefs theory mainly appeals.
Dunne's view also goes some way to explain such ctherwise odd fiction

as A.E. Van Vogt's Book of Ptath or !l, Hoorcock's The Eternal

Champion where the idea of a person with multiple personalities
who have temporally mixzed up experiences is used, which is understood

as meaning trat reincarnations need not be temporally senuential.

Although Dunne's regress may be signifieant for an analysis
of time, time travel as a form of reincarnation is not of itselfl
philosophically interesting., However a further description of the

hasis of Dumne's work will be fruitful.

Dunne believes that there is empirical confirmation of his
model of time, in the form of dreams of the future, premonitions and the
like. Indeed he believes such dreams require his model of time, though

there are independent and,he says purely logical, grounds for holding to

it.

In The Serizl Universe Dunne reinforces his temporal regress

with an independent regress, that of the self conscious observer.
regress is generated by joining the ownership model of menta

. - - X . X et
with the reflexivity of consciousness. Thus, 'I am conscious of myselZl

(1} op cit, pp 158-3



inplies that there is some object, nomely nyself, which I am conscious
of as owner, and am thercfore distinct from.r But since I am

conscious of 'owning'myself, I am conscious of the owner of nyself,

and by the ownership model this cannot be me (or myself). And so on

to infinity. Dunne is quite explicit in his belief that
consciousness involves a form of ownership:

The only "self" that you could be aware of, 1n a rationasl
world, would be something which was an object to the
vltimate, real you. But your self conscilousness does
not 11{e merely 1n your being aware of swuch an ohj2ct -
1t involves the recognition of the object as yours. (1)

Because of Dunne's method of.presentation and his
predeliction for regresses, the self contradiction involved in this
particular regress escaped him, For according to Dunne the regresses
cannot be vicious because they are only 'matliematical', that is not real,
whereas this regress implies an indefinite ontological multiplication
of owners and owned, since ovmer nust be a distinct object frona owned.
Nevertheless the germ of the idea of the moving present can be found
in the ownership model of mental states. TFor if the owner is not
to be identified with anything he owns (in this case, is conscious of),
then he can exist independently of anything he owns (is conscious of).
In the case of time it follows thiat the owner can exist at other
times than what he otms (is conscious of'). DBut this possibility
apparently implies a form of mobility, wherefore the analysis of time

‘in terms of motion. The structure of The Serial Universe suggests that

Dunne is adopting such an approach there, but he does not do so

explicitly. An Experiment with Time proceeds differently, and infers

the independent existence of each member of the series from the
p

temporal regress.

Dunne malkes one further point of relevance. In considering

Chiw
time as a dimension of physical extension he says,

time order must change to space order 2t eacn
stage of the infinite regress of real tire. {2)

Thus, time is not only a continuum, but a spatial one. For Dunne

the marks of spatial continuum are that its elements are:

(1) The Serial Universe, J.¥. Dunne, Faber & Faber, London, 1242
(First &

(2) 1b



*{1) OFf the sanpe closs
(2} Egually real
{3) Parts of a continuum
(4} Equally present
{5) fssociated with an independently existing
thing which chonges from one to the other' (1)}
These criteria of a2 spatinl continuum are classic ones nuch stregsed

by writers such as Bergszon, but of no relevance to a mathematician, for
whort space is distinguished by topological, ie structural features,

not metnphysical ones.

J,uW, ¥etland

tleiland is representative of those proponents of time travel
who picture it as inveolving a two dimensional structure for time rather
than the assimilation of time to space as asserted by Wells and Dunne.
Meiland's model for time is based on the assertion that the
specification of a time demands not one but two coordinates which are
independent in the mathematical sense (2).

The model is explicitly set up as

'3 passage model of time, that 1s, 2 model which
3llows mottian through time', (3}

The principle which generates leiland's model is that the past can

change with time, that is, the past can be different at different times.

Therefore, to specify the date of a past event one must specify which
time it is past of. The intuition underlying this model is given by

tieiland, who says
'e..my theory embadies a stignificant part of our ordinary

concept of the psst. Far from beting paradaxical, ry theory
is part of, or ot least follows directly from, our ordinary
vtews of time. B3riefly put, my position Us that the mast
{+self 15 a continuant., Being a continuant, the pgast
ox1sts at difrferent times and therefore can be different
at one time from what €t 1s at another time. And | clainm
that this view is 3 large part of our ordinary view o¥ the
past. Ue normally think of the past ss 2 continuant, 3s
exTsting at each of several times, as "thereg" to be taiked
about at successtive moments.' (4)

Meiland does not claim that his model is the correct one, only that
it could be, that it is self consistent and does not contradict the

Tacts. In fact Meiland allows that any higher number of temporal

y op cit, p.%0

e
o
—

‘2 Tyo=B1imznstonal Passage Jodel af Time Tor Time Travel'., J.0.
Ze<land Bhilosophiecal Studies 26 (1974) op 153-173

{3) ibtd p 153

{4) 1bid, p 160 - Sectton 5 'The Past as a Continuant!




dimensions may be necessary. This approach to a
time dimensions does not imply 2 resress as does

face the difficulty that there is no good reason

multiplicity of
Dunne's, but it does

why one should stop

at any particular number of dimensions even though one can, by the

device of asserting that the n~dimensional time is fixed and

unchanging.

A two dimensional view as described is

fundanentally

different from that suggested for time by Wells or Dunne, even thoucsh

o= i<

HMeiland presents it as a model of Wellsian time travel. Thiz is

because Wells and Dunne would consider it possible to travel over

and over again over precisely the same stretch of time, just as

if it were a stretch of road, which does not itself change.

Heiland's view of time is more suited to those stories which

postulate parallel universes, such as A,E. Van Vogt's Quest Zor tie

Future.

T.E, Wilkerson

Wilkerson, like lleiland, is concerned in his little paper

'Time and Time Again' to present a two dimensional model of time to

cater for time travel of +the sort “Wells describes

. (1) He differs

from leiland, however, in that he presents the model as a nethod cf

coordinating the otherwise incompatible histories of observers

rather than by postulating a changeable past. This model grows out

of the lessons of Relativity geometry.

He begins by hypothesising the true records of various

observers' experiences., e finds that the differences between tham

cannot be accounted for by spatial considerations, but finds also

that they can be systematically organised using two dimenzions of

time, in the same fashion that global positions are organised using

latitude and longitude. The topology of eveats in this two-

dimensional continuum is a matter for investigation, and can be
g s

inferred less or more accurately from the observers' records.

This paper is related to a long discussion in the journals

which originated in a paper by A, Quinton called

'Spaces and Tines'

which =arpued, agninst a Hantian position, that we can quite

coherently entertnin the ider of ourselves existing at different

times in spaces which are themselves spatirlly unrelated, and that

consequently the unified nature of space is z2n empirical aatter.

(1) 'Time and Time Agatin' T.E.U{ilkerson, Philpsophy,Vol 43 no 134,

A~ 903
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Quinton argued that we cannot sinilzrly conceive of temporally
unrelated times. T was out of this contention that most of the
discussion arose, much of which rested on = confusion between the

independence of temporal dimensions and the unrelstsdness of tinmes.

K, G8del

Interestingly enough, support for the iden of time travel
comes not only from speculation based on the idea of motion through
time, but alsc from Relativity Theory. VYha®t form of support is
implied will need to be made clear, but GSdel in an article called
'A Remark Abotit the Relationship Between Relativity Theory and

Idealistic Philosophy' cites the consistency of time travel with the

relativity postulates in order to deny the objectivity of time. (1)

The essential postulate of Relativitiy Theory is that all
observers are equivalent, or that the laws of nature are strictly
universal , so that there is no privilege frame of reference. Under
these circumstances it becomes an empirical matter whether the
Mewtonian world scheme is correct, and in particular whether it can
be uniquely determined which events are simul*aneous. G8del is
concerned to extend this indeterninacy, since there azre, despite
relativity theory, technical methods of choosing privileged
cbservers, namely

*those uwhich follow Tn their motion the mean
motion of matter' (2)

G8del shows that relativity theory calls into gquestion not
only the simultaneity of spatially separated svents, but also the time
order of temporally scparated events. Finstein agrees with this,
thouzh unwilling to commit himself about idealistic philosophy. (3)
Godel, however, makes a rather stronger point, and asserts that in

certnin sorts of possible worlds one could bring about such

indeterminacy.

3 P

G8del bases his reasoning on certain solutions, which e
calls metaphorically 'rotating universes', to the cosmological

problen of general relativity. (4)

(1) In Albert Eilnstein: Philosopher~Scientist, ed. P.A.Schilpp,
Library of Living Philosophers, Evanston, illinotis, 1749 pp

(2) 1tbid p 559

(3) 1bid p 687

(4) 1bid p 560 footnote 10

o -
o oo
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I quote:

'There exist rosmological solutions of another kind
than those known 8t present, to which the...[ﬁean matioﬁ]
procedure of defining =2n absolute time 1s not applicable,
because the local times of the spectial abservers...cannot
be fitted together into one warld time. for caa any other
pracedure which would accomplish this purpaose exist for thom;
1e, these worlds possess such gualities of symmetpy, that
for each possible concept of simultaneity and succession
there exist others which cannot be distingutished from 1t
by any intrinstc properties, but only by reference to
ind{vidusl objects, such as, e.0. a pariicular
galactic system.

Consequently, the inference drawn...as to the ncn-
objectivity of change doubtless aoplies ot least in these
warlds. forgeover 1t turns out that +temporal conditions
in these universes...show other surprising fTeatures,
strengthenting further the 1dealistic view point. HNamely,
by making @ round trip on'a rocket ship 1in 3
sufficiently wide curve, 1t 15 possible tn these uwgrlds
to travel 1in to any regian of the past, present and
future, and back agsin, exactly as it 1s possible in
other worlds tao travel to distant parts of space.' {1)

Godel is thus quite unequivocal about the sense of travelling into time;
he goes on to calculate the anount of fuel needed for such a rochet

ship.

Yhat is the significance of our ability to coherently
describe such a world? Is it merely a flight of mathematical Tantasy?

Gadel concludes:

'The mere compatibility with the laws of rature
of worlds 1n which there 15 no distinguisned absclute
t{me, and therefore, no objective lapse of time can exist,
throws some 1light gn the meaning of time 3lsa 1n those
wgrlds 1“n whieh an absolute time can be defined. For, 1f
sonegne asserts that this absolute time 1s lapsing, he
accepts as a consequence that, whethee aor rot sn objective
lapse of time exists {ie, whether or not a time in the
ordinary sense exists), depends on the particuler way in
which matter and motion are zrranged in the world.' (2)

finstein comments on Gddel's paper, putting the relationship

between cause and temporal order succinctly. I reproduce his remaris

in Julls;

'urt G&del's essay constitutes,<in my opinion, 3n
important contribution to the general theory of relatt:

Tt
4y

1) op cit p 5410
o]

(
(2) op cit, p.as2.
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especially to the analysis of the concent of time,
The problec here tavolved disturbed me zlready at the
time of the butlding up of the general theory of
relativity, without my having succeeded 1n clartfying
1t. Enttirely astde from the relstian of *he theory
of relativity to tdealistic philosophy or to any
philo=ophtecal formulation of questions, the arablenm
presents 1tself ss follaows: If P 1s g warld—=point,

a "light-cone" (ds?=a) belongs l}\

to tt. e draw a3 "time~1like"

world=-1line throuvgh P and on l

thls line observe the close !
wgrld~points 8 and A, l
separated by P, Ooes 1t

make any sense to provide f’
the world-1line with an arrow, ‘
and ta assert that B 15 before |

P, A after P? 1is what remzins
of temporal connection }
between world~points tn the If;

theory of relativity an

gasymmetrical relztion, or would one be Tust as nuch
Jjusttified, fraom the physical potint of view, to
indicate the arrow in the appasite direction and

to assert that A Ye hefore P, 8 after P7

in the first 1{nstance the alternative 15 decided
in the negative, 1f we are justified in saying: |
1t 1s passible to send {to telegraph) a signal
(als0 passing by 1n the clase proximity of P)
fram 8 to &, but not from A to B, thenthe on=z-
sided (asymme*rical) character of time s
secured, 1.2., therg exists no free choicez for the
directtion ot the arrow. Uhat 1s essential tn this
is the fact thet the sending of a stignal 1s, in
the sensz of thermo=dynamics, an irreversible
process, a pracess which 1s connected with the
arowth of entrocpy {wheress, according to our
present nowledge, all elementary praocesses are
reversthble}.

[, therefore, B and A are twa, suffictiently
netighbaring,world-points, which can be connected oy 3
time~1<{ke 1line, then +the assertion: *B is before A4,"
mzkes physical sense. But does this assertion still
make sense, if the points, zhich zpe connectable by
the time=1like 1ine, are arbitrarily far separsted
from each other? Certainly not, 1f there exist
point-series cannectable by time~like lines 1in such
a way *hat each point precedes tempaorally the
and 1T the serigs 1s clased in {tsalf.

preceding oneg,
In that case the disitinction "earlier-lzter" 13
abandaned for world-points which 1{e Far zpart in

a casmological sense, and those paradoxas, regarding
the direction of the czusal cennection, arise, aof which
fr, Gddel hass spaken.

Such casmological solutions of the gravitation=cguatians
{uith not ventshingd-constant) have bezn found by 7r.
Godel. 1% w11l be interesting to weigh whether these
are nat to be excluded on shystcal grounds, ' {1}

(1} Albert Einstetn: Philnenghar 2cientist p 687-2
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Clenrly, then, the Godel prosentation of time travel denends
intrinzsically on the definition of time order in terms of causzl
order, where the cause of an event is not by definition eorlier;
that is, which events cause which can be decided independently on
their time order. Thus the considerntions which decide this
question locally te some space-tine point do not decide the
temporal relations beutween causally more 'distant' events. In 2

chain of couses, 'later' and 'earlier! may only nalie sense for events

nearhy in the chain.

This same point is explored by H, Reichenbach, whom I will

discuss much later.

lhat we have justification for here is not directly tinme
travel, but for various apparent parzdoxes such as circles in time.
Ye learn from Einstein, then, that the paradoxes of cause which will
be discussed later are due not to the notion of ftravel in tine as
such, but to certain 'geometries' of time which are specifiable

without the notion of travel.

THL GROUNDS FOR TINE TRAVEL

I have not spent much space on the various arguments for

time travel, for I thinl: that in the long run their detail is not

very important, and certainly for the purposes of my investigation
of the epistemological grounds for time ftravel they are hot
important. I hope that I have nevertheless given a fair and

representative selection of the kind of arguments that are used.

he primary argument is that of Yells, that the passage of

time is a form of constrained motion, and that the ceonstraint is a

matter of alterable fact, not necessity. Apart from this argunent

which, as we will discuss later, has fatal flaws, there are two other
nrimary types;of the Gddelian iind which introduce time travel as =
fezture of the structure of spoce-time; and of leiland's
zind, closely related to those of Dunne's, which introduce time

travel via the human tenpeoral perspective., HNow none of these

armsuzents for time frnvel consider the consequences of it, and the

[EX S

most immedinte objections to time travel nre bacsed on its

caonsequences.,
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The objections o time %travel, then, toke the £oYmM that any
world in which time trovel is nossible, nust be self contradictory.
As a result most of the effort of supporters of time travel heve been
devoted to showing that there is a conceivable world in which tinme
travel is possible. The most powerful evidence that this is in fact so
is G8del's relativistic model of space-time, for it uses an accepted
means of describing possible worlds., But even such a well-founded
argunment ns G8del's is subject to the accusations of self-contradiction

on grounds of causal paradox, as will emerpge in the following pages.

Again, I have only reported argumnents against time travel in
sunmary, for I do not believe that objections to time travel other tThan
those of 2 causal nature need cause the least pause to a proponent of
time travel, though certain elementary confusions need to be sorted out.
Before investigating this matter, let me present some representative

s
objections to time travel,

THE ARCGUMIENTE AGATNST

D.C0, Williams

Williams, in an article called 'Che liyth of Passage', argues

for a 'manifold' picture of the universe, that is that the universe is a

four dimensional continuum and nothing more. He argues incidentally

that time travel is impossible. (1)

The article is called 'The lyth of Passage' because it

explicitly denies that there is any sense to the passage of time over

and 2bove the ordered extension of events. In relation to time itravel

he says:

The doectrine of the movinog present has some
startling applications, notably in the ides of a time
machine., The theary of the four dimenstional manifold
seened already an tnuitation to the notion at tine
travel, and the zdditional 1dea thzt se move with
respent to time canftirms 1t. For 1F | normally
vagsge through time at a Tixed rate, | can hope to
mate a machine which will ensble me to wvoyage
slower or faster or backwards. {2)

(1) *The lyth of Passage', D.C. “Willions
Vol,XLV111l, No.,15%, 1851, pp45s7-72. {
Philosophy of Time, Richard Gale)

(7) ihid p.467

, The Journal of Philosophy,
Teprinted revised in The

L




Thuz Yillioms introduces time travel in exactly the sane fashion s
Yells. e then critises the iden of passagze, saying in essence:

Time 'Tlows’ only Un the sense 1n which a 1ine flows ar a
landscape 'recedes inato the west!. That s, 1t 15 an ordared
extensian. And each of us proceeds through time -only as a
fence proceeds across a farm: that 1s, parts of our being,
and the fences, occupy successive instants and points,
respectively., There 13 psssage, but 1t 1is nothing extra.
It 15 the mere hsppentng of things, their sirung-zlong-ness
1tn the manifold. (1)

On the basis of this he criticises time travel, saying:

Time travel,then, 1s analysable either 35 the banality
that at each different mament we occiiy 3 different moment
from the one we aceupied before, ar the contradiction that at

each different mament we occupy a different moment From the
one which we are then occupytlng - that flive minutes fram nou,

for example, | moy be a hundred uears from now. (2)

et

Having thus objected to the idea of travel in time, Williams
constructs the regress of times constructed by Dunne, and then continues:

U2 hardly needed to point out the unhappy regress to
which the 1des of tiwe's moticon commits us, for any candid
philosopher, as soon as he looks hard at the tdea, must see
that 1t 15 preposterous. 'Taking nqlace! {5 not = formality
to which an event {ncidentally submits - 1t 1s the events
very being. Horld histcocry consists of actusl concrete happenings
in 3 temporal sequence; 1% 15 naot 3t 211 necessary or possibie
that happening should happen +o them 211 over again. The
systam of the manitold *s thus 'complete! 1in something 1like
the technical logicsl sense,and any attempted sddition to
it ¥s bound to be etther contradictaory or superarogatary,{3)

I do not believe that Williams' objections to the concept of

L

2

temporal npaszage are as damaging as he believes to the concept of time

0]
&)

travel, but more of that later, Here I note merely that Williams mals
it quite clear that exposition of time travel in the style of Yells
depends on adopting the continuum and passage models of time together,

for only under those circumstances can passagze ve plausibly interpreted

a3 literally motion.

Strongely, after soundly berating the idea of time travel and

apprently banishing it, Williams ushers it baclt in, using the sane

rotionale ns that of Godel, picturing it as a structurcl feature of the

space-time manifold. He says, when discuseing what such structurnl

features night be that they zre minimnl, so much so that,

(1) on cit p.463
(2) oo ctit p. 463

{(3) 0o ctt p. 484



It 1s...c0ncetvnbla, though doubtlessly phyzizally Tmpossioilz,
that aone four~cdimensicnal zrea of the manifold be slewed around
gt right angles tc the rest, sa that the time order ov that
area, ag composed by Uts tnterior ltnes of stratn and siructure,
runs parallel watith a spztial order 1n 1t3 environnent. {1)

As a consequence, a man might live his life baciwards:

e might...conceive a reversa®l of evary cell twitech and
electran whirl, and hence supposz that he experienced his own
1ife stages 1n ithe same ordec as we do ours, but that he
observed every one =round him, moving backward from the cradle
to the grave. (2)

H.G. Wells would nave been delighted. The "ellsion metaphysical
foundation is gone, but Williams substitute is equally good for UWells!

objects. The manner of this is taken up in lewis' defence of tine travel.

'Dr. YWho and the Philosophers' is an intriguing exploration of
the ramifications of time travel. (3) t is subtitled '"Time Travel for
Beginners', and that sums up its content very well, Harrison introducss

the iden in the faoshion of ¥Wells, then mentions the prima
?

)

objections to it and discusses the manner in which propenentz ol iine

travel night answer these,

The main difficuliy Harrison has with tinme travel is that it
seens to imply that propositions about the past can change in truth value.
Ilis example of time *ravel is of entering a machine, pulling levers,
waiting two ninutes by his watch, thon stepping out into what zpnears
to be the Cngland of the Great Exhibition of 12851, according to all the
information he gnthers. He says:

A1l of this, of course, +is possible - in the minimal sense
that 1ts description 1s not contrsdicicry- and 1t can guils
eastily be depicted on the screen. 35Sut should this happen to
ne, 2 | compelled to helisve that | now find nysel?d actuslly
transported toc the reign of Queen Y+ictoria? There are 3 number
of very compelling reasons why | should not believe this.{4)

.
e coas on:

(1) op =1t p.469

{7) oo o1t p.a67 .
{3)'Dr. Mo and the Philosophers, or, Time-Travel for Zeginners, J. linrrison,
The Aristotelian Society, Supnp. Vol. XLV, 1371, p.l

{(4) bid np 1-2.




For ong thing, | can argue as follous, |

an

as certain
and

as | can be of znything *that | was po% altve 1n 1351,

did not witness any events that took ploce a

e
L

that

the events that | am witnessing, whatzver they may be,

not the events of 1851.

tine.

17

Hence

areg

It 1s worth notticting that an a2nalogous argument will not
apply ta ordinary trovel, Uhere this <5 cancerned, one cannox
argue that becausz up to now | have nsuer been tn the fop of
Mount Everest, this place st which | find myself cannct be
the top of Mount Everest. It mau be true up to the time of
completing mu journey thither, but subseguently Talse,
I have never been to top of Mount Everest, 1t cannot be trus
up to the time of mny ostensible journey into time that | did
nat vistit the Great Exhibition of 1451, but after this time

true that | did vistit 1t. {1)

Thus Harrison is maling two related assertions: tha

that

4+
[

the

cannot change (eguivalently, thai propositions about the past cannot

change in truth value)}; and that in consequence there is an inpo

disanalogy between time and space travel. Ile discusses further

in his paper concerning memory, route, velocity and scenery, b

eausation and personal identity.

Harrison rightly does not conclude that time travel is

A%
L

altogetl impossible., e concludes rather that since i nst ©
ltogether impossible H Tud th thax 2 the K

a4

canc

Anno

chanre it will always be true that at least up to say 1271 no fine

travel occurred, but it may nevertheless be that tine

travel will

althourh it would never be to any year earlier than 1972,

Tha

nalzes it a condition of time travel +that if sonmeone will haove

4

some event which is now past, he has already done
does not draw the conclusion, it is implicit that

voluninry, since its results have to be foregone,

R.A. Heinlein

G50,
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e travel

Two stories by lleinlein, both execellent yarns, 1llus

o the paradoxes of time travel, These stories, 'By Yis Do

'A11 You Zombies', depict graphically the circles of cause

e

Tn

wheres evenits turn out to be their owm couses d I shall only
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these stories lleinlein makes devastating use of the causnl partdon

(1) op 2tt po 1-2

{2} '8y Yts Bootstraps' first appeared 1n Astounding Science Fiction 174
under the pseudanym 'Anson lacBonald', reprinted in The Sstounding-
“nzlog deader, S£d. H. Harriscn and 8.9, 1ldiss, Sphere Saoks Lid.1973
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'3y !ls Dootstraps', for it meles leinlecin's point sufficiently well.
The story besins with a nien who 'accidentally' goes throurh a 'mate!
in <ine, ending up 30,000 years later, where after many adventures
including existing in four places at one, he sets up the 'gate', and
the 'accident' occurs accidentally. Thus the only reason for his time

travel is, ultimately, that he does.

Heinlein is poking fun at a particular attitude to time travel
and other such speculationsz. e has hig hero writing:

ves{tt 15 not) valid to assume that a concetivable

proposition is necessarily a possible proposition, euen

when 1t 1s possible to farmulaie methematics which describas

the propostition with exactness. A case 1in potint 1s the

conggpt *Time Travel'. Time trovel may be formuloted

under any and 211 theopries of time, fornulae which

resolve the paradoxes of each theary, ‘flpvertheless, ue

know certatin things about the empirical nature aof time which

preclude the passibliltity of the concetivable propositicn...
A moment later the time traveller appears. Heinlein's story is an
extended jole, as was Wells'. It malies fun both of the attitude guotad
and a2lso of time travel, the former because the story shows that
time trovel, however weird on the larger scale need not contradict what
is lnowm empiricelly zbout time on the individuaml scale, and the latter
vy

(FIGIRE

hecause 1t shows that the difficulites with time travel are concep

ones.

The story ends with the hero in 2 paradoxical situation. e as
Fal

get the tine 'gate! znd his ‘fearlier! self has just fallen through , O

alises that all the charocters in the story ore
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Mimself, Heinlein writes:

...he had worit to do, work which nust be dane mettculousl

wlthout mistake., Everyone, iie thought with a wry snile, ma

plans to provide Tar their f
HYg was about to provide Tor his past.

And & little later:
eeslilson “new that the tine had come when he must insure
f1s psst. He was not wareried; he felt the sure contidence
of the gambler who is *hot!', wvhs “nows what the next roll
the dieca will shouw.

af

T™ere are various naradoxes, subsidiary to the story, such as

o phirase boo: from which Wilson learns the future language and walch iz

AN

never compiled but only copied. iHeinlein comments:



“ho wrote the notsbook? Zho started the chain?
He Telt the intellectual desperation of any honest philosopher.

lone of the paradoxes of circularity that Heinlein uses oie

logical ocnes. There is no contradiction involved except if a certain
view of time is logically necessary. levertheless +the difficulty is

a conceptual one.

A futher paradox 1s that none of the eventis of the story, excent
the original 'accident' happen by anything other than free will.
fleinlein has Wilson thinking:

Free will was another matter, |t could not be lzughed aff,
because 1t could be directly experienced = yet his oun free
will had worked to create the same scene over and over 33310,
Apparently human will must be considered ss one of the factors
which make up the processes 1in the continuum - 'free' to th
ego, mechanistic Tros the outside.

The boasis of the theory which Vilson develops to account ror time

travel goes as follows:

2y sheer necessiiy he was Torced to expand the principle of
non=identity ~ 'Hothing 1{s ident{cal within anything else, not
even with {tselt' - to include the ege. In a3 four-dimensional
continuun each event 1Us 2n absolute ind1u1dual, i1t has 1ts spece
co-ordinzates and 1ts date. The 2ab U1lson he was right now wos
not the Beb Bilson he had been ten ainutes zge. Each was o
discrete sectiecn of @ four-dimensional process. 0One resenbled
the other in many perticulars, as one siice of braad resecbles’
the slice next to it. But they weres ngt the same Bob YUilsan
- they diFfvered by 2 lenoth of tire.

Uhen he had doubled back cn himsel?, the difference had
become apparent, Tor the separaiion was now 1n space r
time, and he happenad ta ba so equipoed as to be aole
a8 spaca length, whereas he could only renenbar 3 tine

In order to give a mentnl picture of time travel lHeinlein has
Yilson use the idea of n~dimensional space which is 2 mathenatienl

generalization from 3-space.

The lesson we learn from leinlein's tale ig that there iz 2 large
man between good story telling and empiricazl possiblility. Thourh 1t
may well ba true that concentual, and nathen cal, nodels can be
Fonaurucucd which coter for time travel, thic is not enouph to ennble us
to conclude its possiblity, and the reazscns ore not enpirical, nor

rictly loszical, but rather to Jdo with gmenernl presuppositions of



humnn thousht, Thus it is difficult to say how 2 phraseboois which iz

never compiled ig impogsible, or

o
ot

only conied b

ck

for one's nast, when one remnrds these thints ns physical events, 2nd
independent of humen tnowledge. The story thus shows hov tine travel

creates epistenological paradoxes.

boolr ig only 2 subsidiary one

1]

Though the paradox of the phras

]

in the story, it is in fact more important if less spectacular <than
the major paradoxes,for it epitomises the possibility time travel
allows of the continual transmission of human Ynowledge, without
inowledge ever having been gained or worliied out in any way, and without
it being innate. The phrasebool: representz knowledge that ought to
have been pzinfully woriied out by somebodr, but never was, it wz=s only
ever copied. Time travel roclis not only our conception of the

1

external world, but the theory of the gaining of “wnowledge, that is,

Broad tales issue with J.Y. Dunne's An Dxperiment with Tine,(l)

He allows that beginning with the movemen® of the present through o

2.1

serts ncainst Dunne tha

i
[

n

continuun does generate a regress, but hie a

5]

»

either the regress need not begin or 1t is viciou

Broad explains admirably the suggestion by Hinton(2), which

Eon L.
Mo Rwiel

motivated Dunne, to the eiTect thnt all notion can be reduced
movement oY the space of the present nonent along a fourth dimension of
tersect

space, traversing material threads in this dimension which inte

the space of the presenc in 2 point.,

This nodel of the universe iz the one which D,C., ¥Willionms
attacks.{3) Dunne claims that it is neccasary to adopt i+, and zlsc
the resress of times, on the grounds that otherwise we have no

charaocterigation of succession. Thers arz two propositions involwved

(1) “r. Dunac's Theory of Time, C.D. Erond, Philosophy Vel X, 133%F,

nl55-05
(7} The Tourth Dinension, Tinten
(3) agsage

The lysh of Pac

[

i




succession of times requires motion tiirough tine.

Broad points out that there is no logical compulsion to these. Ceriainly
Dunne gives no logically compelling reason to believe then. 'The Serial
Universe', as Broad notes, maiies the regress that of licTapgart, which
certainly is vicious,

A related point Broad makes is that the resress of observers is
vicious, for if there is to be an observer nt any stage, that is in
virtue of there being observers at all later stages, and thus there

can be no ultinate observer and action cannot begin.

G.J. "hitrow

e

Whitrow, in his boolt 'The latural Philosopuy of Time', defends
the nassage of time as a wvianble and necessary interpretation of
mathenatical physical sciences. In relation to tine trovel he
criticises Gddel. e says:

Godel's highly original waork was immedistely welcomed by
Einstein 3s an tnportant contributtan to the Gernersl Theory
af Relativituy and to the analysis of the concept of time.
On the sther hand, &t the Relativity ConTerence st 8ern 4n

H.,P, Raobertson arguad that {1t would be 2 defect in the e
equations of General Relsativity <1F¥ they allowed solutians
the cosmological problen 1n which +he wholg universe has an
intrinsic absolute rotation, but he admitted that there
seaned to be no argument by which these solutions could be
excluded a griori. flevertheless the possibility that clos
time=-paths could be desceribed 1in thessz nodels dogs seem to
3 seriaus objectton, despite GHdel's beliet that thetir
rezlisation 1s 1ikely to remain forever beyond the sbilittles
of our roeiket engineers, For the theoreticsl objection to
the possibiltity of their existence 1s unaffected by this

1955,
d
Q

-
L
4
[

ed
be

srgunent. (1)

J
cegible to bring about o contradictory past stata

nathzs then it bhecomes po T oouate
of nffairs, Thiz objection iz quite independent of relativity theory

the naoturnl sciences, zlthoush hitrow obscures this point.

(1) The !a*ursl Philosophy af Time, G.d. Uhitrow, Toormas Jelson R
Londan,1%67%, p.2460.
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inl objoction to G8del's model which is countenanced by

o
i
e
%]
[
D
9]
=
P

1 o~

cognolosical theory is that it offends nmrinst the principle of
isotropy, whilch stntes that the universe shows the sane featwres in
all directionz. However the principle of isotropy, however desipreable,

is far from inviolate.

Ye are left with the objection being a logiczal one. Closed
time-lile pathsg, or equivalently, closed causal chains, are impogsibtle,

Whitrow asserts, on general logical grounds.

Vhitrow is committed to maintaining this, for if it is not true,
and G8dels model is légically fenable, then the existence of an nbsolute
objective time order is an empirical and suprising fact about the
world, and no sense can be attached to the passoge of time except

relative to an observer.

The adventure story The End of Zternity adds one difficuliy to

n theory of +time %ravel, for it shows that the czusal paradoxes cannot

be avoided simply by introducing 2 second dimension of time, a8
lleiland does, in order to malie sense of time changing with respect to

tine, (1)

Asimov calls his second temmoral dimension 'physiotime!, znd
relative to this dimension i+ is pogsible to travel zcnywhere in
ordinary or ‘'‘recal' time. The four dimensional manifold of space ond

realtinme Asimov calls DNeality, Teality changes from physiotime to

ne That

rhysiotime due to the interference of men who live by pihysiotine.

endures throurh realtime and can be changed. Hote that ileiland is

committed to a2 sinilar view when he renards the past as a continuant.

!

The poradox ithat Asinov nresents concerns the orinsinal

Loa b
r of and entry into physiotime. The event of entry is 2n event

L

(1) T™e Znd of Fiernity, Isanc Asimov, Panther Zoolis, London, 1G5Z,




botir in renl time and in nhysictine, mnd theorefore an event in
physiotine is coused by an event in real tine, namely its discovery, Tut

this event, is, by hypothesls, open %o chanse, and therefore tho

The paradoxes orise directly from zan application of the law of
the indiscernability of identicals, that is, in usual symbols,
(Fa.a=b)=dTh., To seec how the paradox erises, denote physiotinez by 7 and
realtime by t. HNow by hypothesis teevents are Teobjects, thus the law

T the indiscernability of identicals holds for t-events. Since Tezlity

- il

&= R A

endures in T we have, for an unchanging Reality, that the t-eveni that

L

toccurred?, that is existed, at Ty 1s the t-ecvent that 'occurred'! a!

21

This is o statenent of the identity of two T objects. If we then aossume

Fal

that the t=event that 'occurred'at T_ is the cause of o T-cvent that

o}

+hat

occurred at TO, by substitution we have directly that the t-event that
occurred at T, is the cause of the T~event that occurred at Toe Thus
the inheabitants of T can, by altering T objects, alter the causzl

B

antecedents of past T-evenis.

The conclusion that is to be drawn, is, presunably, thot ciiher
rani-o

one nust surrender the possibility of causal connection between t-evenis

and T-evenis, in which it could never be possible for us to time travel
even thoush such a divine dimension such as physictime might exist, or one

must deny that t-evenis are T objects,

It would seem, though this paradox is not menticned by Asisov,

53|

or sSuppose

(&)

hot 1t 1s the possibility of time travel that nust Zo. T
that entry into physiotime is possihle. Then if precisely similar -
conditions should ever recur in physiotime, mnother precisely similar
entry will occur. Therefore, since Tesubseguent t-conditions must

be closely sinilar to the T-original t-conditions 1f there iz to te
anything analogous to time itrawvel, =2 closely similar entry russ recur

£ the causal connection is allowed

e

infintely often by T time. That is,

between the two times, the reduplicntion in 7 time of t-events implies

i
the reduplication of T-events. It follows that such 2 connection

dianllows any concention of nhysiotime ns annlogous to ordinary tine.
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Finally, ¥ note that Asinmov lilte ileinlein introduces
epistemolonical paradones, most spectocularly in the form thot linowledrs

of how o time travel was never discovered or woried out, but only

transmitted by teaching. In this case the linowledge that is transnitied

is of the meanz of time travel itszell, so that knowledge of time travel
is never invented or discovered, only nassed on. This linowledse turns
out in the story to have been planted in the past.

L

Again this epistenologiczl parcdox plays a ninor parct in the

story and agmain it is the most difficult.

THL CASD AGAINST TIUE TRAVEL

A5 we have seen from the last section, the results of fime travel

con bBe most peculiar. Vhat Is more, i we accept that no account of

(RS

any nossible world can be logically self-contradictory, then this places
definite restrictions on what time-travel can be lilte, But nust we
ola?

therefore conclude that any form of time travel is of necessify impossitle

It does not seem so, as the next section will show.

There are, however, other problems with time travel., These are
problens that arise not from logical contradictions but from causal

hat is chains of events in which each event is its owm af

[o]

lenst nartial cause, and which are themwfore, poradoxically,
cause themselves, and are thenfore, so far ag the ordinary world is

concerned, noit caused at all. The apparent paradoxicality of suclh event

are causad

can be legsened by recollecting that divine miracles, whiel

E]

P

events, are nevertheless so far as we are concerned uncaused, they have

no prior causes. Again, if some theories of hunan action are correct,

some evenis, namely free actions, are caused but have no prior causes,

and are thewore, in the same sense as events in causnl circles, uncaused.
Such recollections do not remove %he paradox entirely, however, for

J-'!’\

mirncles and free acts do have causzs, albeit not €

whereas events in causal circles have only efficient causes, thouns -

only nrior causes. lore gerious, howecver,
causnl naradox which have epistemolosicnal consequences, CONseqUCNCIs . OF

the nature of human nowledge and learning. For if time travel is allovwed,
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things which ceem Yo be necegsarily resulits of human learning, =u
boolzz and theories of tine, turn out not to be so. Somesthing seemz o

clly wrone, but it is not so easy to snoy whoat.

0

have rone drasti

L

Enought of this for the nmoment. It is time to present an
: FR R Jra. -

excellent examnle of how time travel can be defended agninst its critica,

e

I shall present only the cne, as it seems to me to be both the hest and

representative.,

A PARADIGT DEFENCE OF TINE TRAVEL

D. Lewis

The naper 'The Paorsdoxes of Time Travel! serves as a usgeful
paradigm defence of time travel zoninst iig.ceritics.{i1) In it Lewis

aate]

shows how time travel can be built in to the manifold or 'klociz! universe,
naner has three stages; it presents the world view within which time
travel is defended, the criteriz for asserting that time travel has

occurred, and a method for denling with the cousal anomealies.

. . .

The best way of showing Lewis' world view, whic

is to quote:

=t
:
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The world = the time traveler's world, cr ours
four dimensional manifald aof events. Time 15 one dimeasian
of the four, 1like the spatial dimensions except that the
prevatling 1laws of noture discriminate hetyeen time anc the
octhers = ar rather, perhaps, betuszen vsrious timalike
dimensions and varilous spsceliie dimensions. (Time rematins ane-
dimensional, since no fwa timelike dimensions are art feganzi,)
Fncduring things zre timelike sireaks: wholes composed of
emporal parts, or stages, locsted at vartlous times snd places,
Change 1s gualtitative diFfecance between diFv7ierent stzges =
different tenmporal parts - of some enduring thing, Just 33
a2 'Change® 1n scenery Trom east to west 1s a gualitsttve
dif¥ference between the easiern and western spatial ports of
=

ke landseape. (2)

r
51
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i¥ change s gualitative difference bLatween temporal perts
af something, thenghat doesn't have temporal garts can't znangae.

e Paradoxes of Time Troavel, Arerican Philosopiicnl

(1) Drvid Lewis, T
Munrterly, Vol.13, lo.Z.

{2} <tbid p.145-4

(2) <bid p. 144,



o

Lewis rejects the sultidimensional 2ppronch %o time tal:on by
others such as Meiland, and inotead distinguishes emternzl, or world,
time and personal tine. Ile cays:

-s+su2 need a Tunctionzl defintition of personal times: 1t s
that uhich opcruptes o certatn rolz {n the pattern of events
thst comprise the time traveler's Ti7e.(l)
Art individual's personal time is thus the string of events from his birth
to his denth, Lewis adds two sualifications to this: firstly, the
.

individual's properties must change continuously throush the siring

that 1s, no sudden jumps or discontinuisies; by Lewist definiticn o
change this amounts to saying that neighbouring events in the siring
nust be cleosely similar}; and secondly, this string of events fomus o
causnl series. The reason for these additions is that without
continuity there is no reoson to assert time travel, and withoubt causnl
connection there is no way to distinguish time travel from <he
fortuitous similarity of two different individuals.

From this definition of personal time we obiain the criterion for

travel has occured; that the continuous causally
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as
connected series of events comprising some individual's life, and

defining his personal time, be incommensurable with extcrnzl ( that is

4

rdi The substance of this criterion, despite the drecsing

Qo
jan
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up in terms of personal time is that, ns mensured

by external time, that is by ordinnry %tine, there are events related
by cause where the cffect precedes the cause, and the cause involved is

an efficient one, in the Aristotelean sense.

Clearly the notion of cause with which Lewis is woriiing caonnot

have the usual tenporal directi of it built in; Lewis uses an anclysis
£

of cause in terms of counter fzctual dependence, but does not depend on it

in this paper, {il that is required here is that the notion used be

temporally neutral.

After introducing time travel in this fashion, Lewis attempnis To
deal with the couszal problems. The circles of cause, where each event

-

in the chrin has a cause but the whole circle is inexplicable, Lewis

(1) op cit p.146
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1o with quite peremptorily

de
o time travel i1g only transn

vhere did the 1nf
Jhy did the whol
answer, The parts of th
not. Stroangel! But not
Tnexnlicabilittes we are
agrees that God, or the
of the uvniverse, or the
and {nexplicabie. Then
the inexplicable causal

But
place?

T

anys 0of the case where the

»

itted and never originnted:

crnation cone Trom in the Tirst

g affatr happen? There s sinply no

g loop are explicable, the whole s

impossible, and not foo dif¥erent fron
already 1nured to. Alnost sverysne
Btg Bang, or the entire infinite past-
deeay of a tritium 3tom, 1s uncausead
17 these are possible, why not alse

laops that arise 1n time travel? {1)

This responsc, atiractive as it is to one who lites the idea of tine

factory. Firgily, what zare the

travel, is nevertheless quite unsatis

grounds for supposing the circles to be poszsible? Certalnly, when th

I

temporal order normally associnted with cause is dronped it becomes
unclear how to Tormulate the impossibility of such circles, but does

prima fagie coherent description imply the possibility of

a

described? ot necesgarily, llore is neede:n, Unfortunately the appenl
to so-called uncaused evenis does not supply what 1s needed, Tor
conventionally: God is his own cause; the Big Dang was caused; it is

either a cotegory mistake to asis
past of she universe or God caused it; and the decay of the writiun
aton is caused, thourh there are quantum limits to the possibility of

describing the process of decay.

There ig indeed 2 genuine problem zbout

in formational ones, which cannot he dismissed as a mere o

Tu
Ey

the sources of human inowledse are gsenerally thoucht to be wisdom

i

b

i 1
! Lravael

~ained from esxperience, and, perhaps, revelation, bubt in the tinme

travel iz neither inferred ot something

story the knowledsge of <time

from experience nor revealed - it i3 only tausht. Is it possible that
human lmowledze should hove no origin? Lewis does not discuss this

point at all,

Degpite his inadequacy on ecausal circles, Lewis doesz deal
sntisTactorily with the more common objection, that time Sravel implies

ot we cannot do what we evidently can do. Lewis uses as on emannle

ct

Tim, who travels bacl: to 1921 to :ill his Grandiather, who was then

alive. 'It is lermicnlly impossible that Tin should change the past

- . A~ - x T Ry ] } -
by :illing Grandfather in 1921, So Tin cannot hill Grandlothen, (2}
(1) oo =it p.149

{2} op cit, p.150
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is true in n wny. Firstly, the sense in which Tim would chnnge the pass
is exactly the senze in which we nermally act to chanee the Tuture,
namely Treom what it misht be moing to be to what it is going to be.

Secondly, the logicnl imnoszsiblility of Tim's acticon does not imply

that he is unable to do it, merely thot he doses not; in other words,

*can' is ambivalent. Vhat is logicnally impossible is the conjunction

2

L .

of 'Ton killed Grandfather in 1921' znd 'Grandfather did not die in 12

It does not follow that '"Tom willed Grandfnther in 1221t is logienlly

impossible., & similar point 20lds about the future. It may well be
that 1

inevitable that I die before I reach 100, it does not follow tha
lozically impossible for ne te live for a thousand vesrs, or that I

am unoble to = I simmly wen't. (1

A result of our brief survey of the literature on tize travel

iz that it is nmuch harder than one might have thought either te prove

R L

3 Despite the simple criging of Doth the

arpumentation beconen

case for and the criticism of time travel, the

3
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w0ould emerge for time travel is somewint

L=

extrencly comple:, as both sides retreat to finer and finex
‘l_‘

11 PR . =, 03 3 L
hat this familiar patitern s!

tra rdly an idea with an impeccable

surnriszing, for time travel 1s
It is, in its orizinal conception,z mongrel,

Jhich despite 211 the obviocus defects of i1ts birth

ahility o survive. “hat, then, is

21,

ck
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has shovm o remoriinbles

there to the idea, and what inpor:ioncs

? The ‘iey to an answer I <chinl

ig it in the aristocracy of metaphysics? Th

is to be found not in weisghty natters of metaphysics, but in
epistenolozy. 3ut that is the subject of this thesis.

travel

In the introduction to this chapter I stressed that tine tz

is, in essence, a concept introduced by analogy. As 2 result, it is 2
fluid notion without mrecise definition, o condition which goes zome
yey to explainins its ability to survive. llore importontly, the
analonical nature of the ldea menns that it has certain ey features upon
{1) sinilar noints are made bi other authors, for example, P. Horwich,
'Or Some Allered Paradoxes of Time Travel', Journnl of Philogophy

o] 1 1 2
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vihich it ultimately rests, wiile much elsz can be dizcarded, W
anclogy is made it may well not be clear just how far it can be Loiien:
such precision ig not in the nature of analogical conjecture. Conscquenzly,
to come to an understanding of the fundamentals of the idea of time

ate the noture of the annlopy, and its

ot
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An important facet of this invesiigation is the move and
counternove in the offense ageinst and defence of time travel, for out
of this debote comesz a clearer understanding of those features of the
world from which the analogy is drawn. Ultimately, I believe, the
causal parcdoxes are the most important in this respect, and they
certainly must be dealt with., The investigantion of the anzlogical nature
of time travel and the relevance of the causal paradoxes will be the

subject matter of the next chaptier.

Many issues that have been casuzlly raised in this first chaptier
briefly surveying the literature will not be raised again,
are, only peripherally or incidentallwy. That is beczuse I believe that

3

they =re only incidental, The next chapter is designed to

k=3

that belief. I hope that out of it the important iszues will emerze.

“a nust not forget however that the overt foundations of the

L of tine travel are metaphysical., Godel arrues for the possibility
of time travel on grounds drawn from modern cosmology, and aims to suppors
the idenlistic thesis that time is unrenl. “ells argues for it Trom

the sccepted Newtonian wisdom of his day, essentially in order %o nroviie
a pseudo—séientific sunport for prophesy. Dunne aorgues for it from
similar grounds in order %o provide 2 genuinsly scientific support for

precocnition. Ileiland aims to correct the “Jellsian argument to

accomodate the partial diserediting of the lewtonian view of time. Iven
those who are supposedly enemies of time %ravel, such as Willians, in fact
allow it., It seems that there can be many metaphysical supports Jor tine
travel, The further investigaion of this matter is subject matter for

chanter three,
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CIIAPTER TUO
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TILIE TRAVEL AIID ANALOGY

As I have foreshadowed, the aim of this chapter is to give
as positive a description of time *travel as is possible. The most
humble description we can give if we wish to defend tine travel is
that there are, or at least could be, phenomena which by analogy with
ordinary travel in space we would wish to call travel in time. We
could jump to all kinds of conclusions from thiz, but we would have
no immediate justification in doing so, for z2s yet we have saild
precious little, First of all we must explore the nature of th
analogy, and the limits we must put upon i%.

In the use of analogy as a literasy or as a propadeutic
device, analogy is, in the nature of the enterprise excused Irom the
normnal requirenents of philosophical discourse, which are thal an
idea he clearly defined, risorously consistent, and accurately

P

I an

Q

placed in the relevant sphere of discourse. The drawing
analogy is intended to hishlight certzin features of 2 concent, 2
group of concepts, or an area of discourse and is used for its
psycholozical effect tihwough the purposeful zgsociation of idens.
Evidently considerations of philosophical rigour go by the bozrd in
these cases, and the analogy cannot be pressed ag if it had such
rigour,

The use of aznalogy in relation to time travel, however, 1s
of quite a different sort. Here a concept, that of travel, is being
xtended by the use of an analogy between the structure of time and
hat of space. This analogy, iffas it is intended to be it is to be
capable of extending a concept, and not just illuminating conceptual

structures as does a literary or propadeutic analogy, must be 2

rigorous one.

Soneone might szy, carpincly, t

L s e R S
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1

of the

[6]

risgour it ceases to be an anology ot 2ll,in the ordinory sens
word which excuses lach of rigour. There zrae, hovever, excellent
reasons for insisting that such a concept-e:itending analogy is a
genuine analogy. Firstly, and most importantly, the concept-

1.

extenting analogy shares a paramount feature with ordinary znzlogises -
in neither case are the two terms of the analogy asserted to be
identical. Identity may perhaps be concluded from study of an
analogy, as VYWells, for exanple, or Williams or Quine conclude that
time is a dimension of space, but the original analosy does not

assert this, it only draws attention to a structural similarity.
Secondly, when a concept is extended by use of an analogy, many
features of the original concept may drop out. This happens, for
xanple, when we Iry to extend the use of the concept of intellizence
beyond the human sphere, trying to aprly it to other animals or
guessing about possible extraterrestials. Thus an anzlogy may draw
attention to the wider applicability of a generazlised or more
abstroct form of the concept. This form of generalisation is the
usual form of extension of a concept, and has the result, as does the
drawing ol an analogy, that a certain lack of ripgour as to the
original concepts is permissible, since many aspects of these
concepts are irrelevant. Thus we have yet 2 third similarity between
our concent extending and ordinary analogies. Conseguently I

believe that we are correct in calling these Tirst analogies.

The sort of anmlogy involved in the postulzation of time
travel must, then, be rigorously denonstrated. This ic the
concern of the first part of this chapter. Of course what

sppeared to be one cnalogy will as is usunl in such cases rultiply

into several possibilities whick are quite distinct althouzh

reloted in definite ways. The natural place of these various

interpretations in various dominant metaphysical systems will occuny

the remainder of the chapter,
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THE GROUIDWORI TOR THI ANALOGCY

As we have seen, time travel wag introduced by ‘lells

explicizly by analogy with ordinary travel in space. It was Yells

wvho invented the idea of time travel, usinc the technigque of an

identification of time as a dimension of snace. This was a tricl,

for the support for this identification was ultimately in analogies.
As the passages I quoted in the last chapter show,these analogies
were basically three, which I shall list:

1. Time is compared to spatial dimension

2. Temporal persistence is compared to spatial extension

3. The passage of time is compared to spatizl motion (1)

These three comparisons are introduced as a so

concentual justification for time travel, but to what extent ar

they necessary? Jurt G8del's version of tine travel eliminates the

need for the third, although General Relativity on which it is based,

appears to accept the first two. But then the sort of time travel
involved in MHeinlein's story seems +to dispense with all the thiree, for
the hero there simply steps through a sort of doorwny which opens on 2

distant tine.

In order to discover just what analosy or analogies are
being drawn we need to consider the elements involvad in the

postulation of time travel. As I said at the beginning of this

.
-~ e
i)

chapter, the mininum we can say here is that there are, or at lec
could be, phenonena which by analogzy with ordinazy travel in space
1

we would wish to call %time travel. The conception of tinme travel is

not quite aos bald as this however, and gocs more along the lines
that there could be a nachine of some sort or other which one enters,

sets in motion and then leaves after a length of time, at which tire

one finds oneself in the past {or distant future)}. This pooular

this quote.

w

(1) pp 2-3. The three anolegies are intertwined in
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presentation can be pared down sonewhat for philosonhically speal:iing
the machine iz quite unnecaszary evan thoush conventionanlly it
provides the magical element necessary for that suspension of
disbelief which allows o story %o proceed. Once the nachine is
eliminoted (it can equally be elimin-cied, conceptually, from Gddel's
time travel) it becomes clear that tinme travel is popularly considered
to be analogous to any form of ordinary travel, such as wall:iing

somewhere, but has the consequence of arriving at a time rather than

at a place,

Relating this description of time travel to the minimal one,
wvhich was the clain that there areyor at least could be phenomenn
time travel,

which by znzalogy with spatial travel we would wish to call

we can see that there need be no definite clainm z2s to what fea

. . . wagde .
of ordinary travel are to be preserved in time travel, "£he clainm i
p 2
only that whatever these nmay be they are sufficient to render the
name 'time travel' appropriate. But to make any decisions about

this matter, we must first of all be clear what constitutes ordinary

travel, So let us briefly outline the constellation of ideas

surrounding travel.

-

Travelling is, I must emphasize, a2 human activity, =2

conirelled and deliberate one, and is therefore %o be distinguished

fron simple motion or change of loeation., Such a distinetion is

necessary since the modern scientific reveolution made continuous
notion natural ©to the world by denying that something which moved

required a force to keep it noving. Previously the doctrine of th

Aristotelian tradition that all motion reguired something which could

nove itself had rendered motion a subordinate form of travel., It wasg,
for exomple, conjectured, that a thrown stone was pulled through the
air by a vortex created by the act of throwing it. (1) Since all

motion was understood to be originated by znd mainteined by sometaing

vhich had the power to move itself, it was natural to construe all

(1) z.f. The Sleepwalkers, Arthur !gestler

H
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motion on the exnmple of thie hunnn nower to move. Such o consitrunl
ignored many plain fnets, such as inertin, which iz the tendeney of
things to leep moving, the actual shape of trajectories, the forces
obvious in the collision of inert bodies, and so on, but it had the
result of explaining motien in terns of purpose bhecouse vhen o man
noves he does so in order to do something, or in order to aet
sonevhere. Consequently, when the Aristotelinn characterisation

of motion was finally diceredited by the new mechanics and cosmolocy
in the Newtonion synthesis, it was equally natural Tor purpose to be
discounced in explanations of motieons of any sort. The nedern
tenper, which acknowledges efficien%, +that is prior causes zs

the explanation of physical motion (which is, paradigpmatically the

motion of inert bedies) tends teo explain human motion in similar terms,

ignoring purpese. The result is unfortunate for my purposes, because

1]

the different paradimms of moticn lead to different characterisation
of the central features of motion, and it is these which must guide
the drawing of any analeogy from travel. In order to deal with this

culty I separate the idea of travel from that of motion,
attributing explonation by purpose to the former but not te the
latter. This separation is proper I thini:, because travel is
faniliarly a human activity.

The conditions governing motion are well itnown, the

primary one being that if an object moves from & to B then it moves
throush ever'rpoint on some route between A and B. Further , if any

oint is marginally farther on the route to 35 than another, then

]

vt .
sotion is,

reached marginally later 1in time than that other point.

n sumnary, spatio-temporally continuous. Other important conditicns

=

are, for example, those of impenetrability and causal interaction.

The Tirst of these is the requirement that i a thing moves, it

displaces whatever is in its way, it does not go through then, in

cther words, ohjescts which ¢an rove are impenetrable. The second

£ causal internction, is that an object is

condition, that o

part of the environment through which it passes,and 30 subject o z11



the influcnces of that resion as well as hoaving influences upon tho

reclon,

To turn now to the idea of trovel as =z human activity, one

oint ig paranount. If a person travels from A to B, then his

o

purpose is to get to B. There are many apparent counter cxamples to
thia, but one sheuld suiffice to explain how they are dealt with.

S

Imagine that a plane is hijaclied Zo Alpiers from Nome. The passente

7]

it would seem, have then travelled Ifrom Rone to Algiers althoush they

=]

did not intend to, contradicting the thesis that trave

[

is always
purposive. The hijack situztion is, however, not clearly enouzh
delimited to allow this conclusion to be drawm. For, I assert, oither
they did intend to go to Alziers, or they did not travel, Admittedly
the passengers played no direct part in the deelision making which got

them to Algiers, but that does not matter, for in bonrding =2 wvehicle

S

one does not drive oneself, one surrenders one's power of carrying out

one's purposes to the discretion of the driver. Now the pilot of the

hijaeclzed plane when faced with the hijackers threat, whatever it ma
ie

C
S

L]

y, forms the intention to fly to Algi

o

Ty

that he does so on behalf of the passengers becauge by the contract
3 to him, Consegquently,

of journeying, they have delegated this power

o intend to fly to Algiers, nnd so do purposely Tly

oF

[l

he passengers

e
there, even though this intention is a derivative one. The situction

o]

in o hijacking is commlicated by the delegation of powers by the

passengers onto the captain (pilot), but ultimately resolves itselfl

to action under threat, where the purposc to act still exists, but is

not formed zutonomously. Not all hijecliings need Follow the

conventional pattern however. The hijaciiers migiht have iilled the

crew and flotm the plane to Algiers themselves. In this case neither

the passengers nor the delegated authorityythe captainghas the
purpose of going to Algiers. Then, I asseri, the passengers do not

travel there, even though they go there. Iy reason for asserting

under such circumsiances the passengers retain no power

thisg is that
of amction at all, cither to assist in getting to Algiers, or <o
prevent it, The passensers are effectively in the sonme position s =

3
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non who is rendered unconscious and transporied somewiherce.

trnvelled there, he was *alten. I he had been conscious and had
e

Iriven Liera nt the point of o gun, he would have travelled thers,
driver T s

e
alter the fact that he forms such an intentien, and, nost importnntiy,
}-.

That he iz coerced doess not

[
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and »urposely, nlbeit nzninst his will, The looss of power ack
for or agrinst the journcy means it must be discounted zs travel,
This does not mean thot nagsencers , who by definition do not hnve
thig power, camnot travel, for they only lack this power by havins
delegrted it. To sum up then, either the passenrsers in the hijaciied

lot does} or they do

e

plane intend to go to Algiers, (beczause their p
not travel there (they zre talten). Sinilar considerations apply to
2ll apparent counterexamples +to the thesis thot all tmavel is
purnosive.

Once we accept this thesig, certain impeortant consequences
follow. BSince travel centrally involves intendinz to reach a
destination, its important features become those to do with this
intention, namely the departure, +the intended destination and the
arrival. What happens between is peripheral. Thus it is that peonle
can truly be said to be travelling although they have not the least
interest in the route or mode of transportation; these are merely th
means by which the intention is carried out. Since travel as such
is indifferent as to the actual nmotion by which it is executed,
notion can survive even where there is no such motion of any
whatsoever. So long as there is an activity of departing, an
activity of arrivings and an intention to arrive 2t the destinntion,
one has travelled., This indifference of travel to the nature of
motion is what allows the concent of a2 matiter transmitter or of
teleportation to talie root. TFor either of these ideas talles as 2o

L

prenise that one may travel from A to 3 without traversing the space

between, thus bhrealiing the fundamentzl condition of motion, that of
spatio~temporal continuity, but satisfying the conditions for travel,

since these are indifferent as to how a journsy is accomplished

Travelg then,depends on a cennection of distinet places by

the purpose of the traveller, and not on spatio-temporal continuliy.

[w]

for a serious nroblenm arises, sinc

ut the natter is not o simple,

# pither motion or travel is to occur, then that whish arrives mus

]

A
[

b

be the same thing as that which departz. In the case of motion the

criterion of identity is straicht Torward, in being just that of

spoatlo-temporal continuity, but by the very nature ol travel Ui

criterion of identisty camnot be used Tor it., “That critericon of

identity is anplicable to travel then? he answer is to he found,
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I thinlt, in 2n exnnination of the concept of 2 antter sésl o,

natter transmitior is an updated, scientific version

of telemorintion. Its primary assumption (which iz, I believe,
coherent) is that we misht develop a technique by which we record

all the information necessary to recreate a physical body complete

in every detail. This information would be of two sorts: firstly
the nature of each and every atom [ar other particle) in the body

and its exzct relationship te every other; and secondly the precise
state of motion and excitations of every particle relative to all the
others, The amount of information involved would be enormous but
finite. From it, by putting the risht materianls together in the
right way, we could exactly recreazte the body. It would be the sane
body, although numerically distinct, becouse it would have exachly the
same moterials, structure and stotes of motion and encrgy. 3ecause it
hag 2ll of these, the body bechaves as if it had the entire past

would

+ =~

history of <the original body. The effects such a technique

hmve on our concepts of man and his identity have been discussed in

the literaturc, where matter tranemission is jusi one of 2 wi
range of anomalics which disturd our notions of personal identity (1),
Given the possibility of such a2 natter transmitter, it becomes

mossible o travel from one place Lo another using the technique, and

o defying the continuity criterion of identity. Yhat

9]

orie is the same person when one arrives is that one is
the same in all respects dowm to the last detall,

the menories, thoughts, anticinntions, emotions,

that one had before. Such a criterion of identity, which we may call

NS

the structural one, is a standard one, and is used for purposes oY

identification, being the reason why descriptions give identifying

maris. This eriterion is in fact used as commonly as Shat of

continuity, far it is often impossible to establish a continuous

higtory of an individual. A case vhere the structural criterion

\21

a conscious being

T

the most important one is that the identity of

since consciousness is freauently interrunted without affecting the

identity of the conscious beins, while structural changeysuch as Zhat

duce to amnesiz or broin damnge does affect this identity.

(7Y c.%., Ffor eBxample 0.3.0.0411l1zms Der onal 1dantity and

e

R R ¢ -
lndtvtduotion, Journal of the Artstotelian Society,
1557, p 229-25%.

~
¥
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To sun up the discussion of trovel so far, we hove

:

purposive, from motion, vwhich is not,

«

distincuished

9]

trovel, which 1
and have also digtinguished different criteria for identity
anplicable to each case, that of spatio-~temporal continuity bein

proper wo the latter while that of structure is proper to the forimer.

i

These distinctions give us enough information to be zble to consiruck

the anzleogies which generante time travel,

TEPORAL ANALOGIES OF TRAVEL

The Tundamental analogy between time and space that is
necegsary if any concept of time travel or motion is to bhe
develoned is between times and places., There must be a temporal
equivalent of a spatial location. The natural anclogy to draw is

between 2 temporal instant and a spatial point, or a duration with a

[n3
[
wn

atial length. This analogy is the basis of the claim that timc
5 Z¥

cf
ct
*3
i
0
cb
s
<
o
o
o]
o)
6]

i
a fourth dimension (1). Despite its simplicity znd a
the znalony shows serious defccts when pursued, beczusc one of the
assunptions by writers about time travel is that when one travels to
temporal location and remcins there one evolves with the people of
that tine. But this implies that one changes one's femporal
location, which defeats the anzlogy of instants with point, for 1T
one travels to a given point and remains there, one does not move

ailure of the snalogy we might

Hh

fronm that peoint. To cater Tor this
say that everyone of the time to which we travel is tinme travelling

at o natural rate,and that we desire not to remain at the tine we

travel to, but to remain with all these time travellers, This is the
solution that Wells and Dunne adont. To rexnain a2t 2 temporal

th of

location would then be to stzy at z2n instant for a certain lenginh

L

blem, for 2n instant cnannet

o]

tirie., Dut here we have the familiar pr

be 2 lencth of time, so that the applicability of 'ingtant' ond

i
'lenrth and time' to the one time implics two independent neasguras,

and therefore dinensions, of time. ‘e must conclude, therefore, taat
either o multiplication of time dimensiong iz necdad or that th
analosy is defective. Certainly other analomies ore possible.

{1} This claim will 52 exsained =t greater length in Chaonter Four,



In line with the characterination we zave of travel,
ig importnnt is the point of dewnariture, the point of arrival and +he
intention and menns to arrive there (thoush the nature of the nmeans

is not relevant). If we can dream up temporal correlatives for “hese,

then we have the basis of the annlory on which tine travel can be
based, and we can simply abandon the &roublesome tenporal aznaleony

bl =

Tor remaining at a place because, as I remarized earlier in this
chapter, the analogy between space and time does not have to be
complete, only suflicient. T"hat we need for a temporal analogy Jor
travel is net te find annlocies in time for all the features of spnce,
but rather to find <temporal analesies for points of departurc znd
points of arrival, and as it turns out instants are perfectly
satisfactory for this. The concept of the matter transmitter is

ul To demeonsTrate how this comes about,

—
*#

Se

If 2 person isg recorded in the way I have imagined for
matter trunsmission,the informnation can be transnitted by radio, sav,and
he be reconstituted elsevhere. 7This would be a form of travel from
place to place. Equally, howewer, the information could be storsd and
the man reconstituted ot o later tinme. If this were done recularly it
£ travel in teo the future, and

could cone to be reg arded as a sort of

it would be without philosophical complications beyond those

oy

irherent in the matter transmitier., llotion inte the future can be

sinilarly conjectured, since by the use of cryogenic techniaques a
man's metabolism can be slowed to virtually zero, and il our
technology werc better, perhaps it could at zome later time be

-

returned %o normal. Such a resurrection whether hy nmatser

or cryorenics could well come to be regarded as having a point of
bt ) D

departure and a peint of arrivnl, since there would be definite

The

activities which ceonstituted the 'departure' and the tarrivalt,

conjecture invelved in tine travel would then be based on an analery

between such instants of departure and arrival and spatisl points of

arrival and departure,

The analogy must be extended however, for it is an

1

immoriant fenture of travel that one can in prinecinle
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Ao Vells!' ond Dunne's theeries prove, the arvent piti-11 in
attemnting to nresent tomporal metion is to Fmll into the reo~recs of
using notion To explain motion. Ye l:mow, however, thaif thic nisfall
can be avoided because Yurt Godel's mathematics for his model of time

=
trovel are consistent{l). Ilow then is ferporal mobion o he

introduced?

¥ temporzl motion ore essentially

0%

o

.
2 mew

The regquirenents to

5

by analogy te those of spatio tempornl continuity for ordinory motion,
That is5, we nmust find a temporal znalozy Tor the following criferi-:
(i) if on object aoves from Loto D othen it moves throush every noing

o
=1

,
[N

on some route between A and B3 ond further, (1i) i7 any point

nar~inally farther on the route %o T th-n cnother, then it is r~enched

narainally loter in time thon other point{Z}. Thero are Lwo
problems in %rying to create on analosy from this. The Tirst I have
alrendy mentioned, for the crifteria use the lanrunse ol moiion ~nd zo
crrnot Torm tne basig of o characterisation of motion, The cother

nroblen is thot the second criterion sets Jdowvn = rule of tempornl

prezedence which the prowonent of tine travel gpecificolly wishes to
The first nroblem 1s easily denlit with, but the sscond iz rore dilfizul=s,

In order to deal with the first we observe that the lantunge of omoiion

2 Wa ann

is redundant so foar as the needs of continulty are concerned. Ye onn

without loszss amend the criterion to read: if ~n ohject moves from

A 5o D, then 1t ic ot some fime at ench and every point on sSome rouis
Seween M oand 3.,

In order 4o dezl with the second nroblam we need te Tind o
way of expressing the requirement Teor ordinary travel thot the

troveller pogs ench point of the roubte gsuccesaively but whic
imply thet successive poinbts on the journey are reached Iater in Tine.

Par if ternoral motion is to ke possible, then it must be possihl

[ Py 3 > a. b g + - e X pem . ...ﬁ.“:. Py
Tor later points on a journay to bo exriler In Time,  Uhen Vo CHINANO

1 .. PO -4 . e g Eald T Aty e oy o o e T « Doam e e T
tha wny ordinary travel worlis, we Tind that tuo potentizlly indenconoens

ot

Thanpter One.

Woe el
el

c, ?.'3if

o~
-y
T
e
o
.
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ldeps colncice, Ten we trovel, ovents hinnpen to us ona nfLor fthe otbo
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until ve rench our mool, so thobt ve —et fhere Inter in owe 2ilc and
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~Tter an rcounuliation of some IR lonse, SEBLGRE TNLG, Ve L1nd Lant

e 43, N ) ] £
gz cime, that we arrive nt o

our journey nas Ltrllen o certain anount of

dals 2 T
t the clonl:

. T 4 4ot H 19 . " A 1 N . PR
lnter obicotive tine thon we lelt, by the cleciis, zond thz

A -
WO 10T

e events we experienced on the

25 no suprizse that we find this correspondence bebuwe

correspndence s necessary. “hile we will concede

evalunticns of lensihs of time, of the durntions of events, as having

equal validity, and understand what it means to prefer such an

cvaluation to a clock-registered durciion,

vl
o . . . . PR
that 2vents could reclly heopen in a different

T 2.

to that in which they ozcour objes!

- P 4.1 ) - o~
chat we get the order of ¢

oo

e W

o the oblective order us the order o our
memories. Thus, Tor example, I do not lmovw subjectively the order of

ci'

o laea e oa wmoparl

many of o ehlldhood emmperiences to

1
Ty TS - J—' i - - 7 ENE N A 2 -
o this anparently necescnly Conre ion bebtweeon erpordienticl time erdlor

w3 ] 43 o [ - Tyt 2 e O LR 21,1 + P

and oRJCCTIvVe TLNe oraer, 1T 3echl thnt it must Se LImOSSL0Le Lo S2NTTNIe
““-’\'1‘\‘?,*\1181'\'r“ ‘.wis-'—o.,....,,. 3 ,.;; ?"C‘"IC an,
L ot (103N H Z0

the objective tenmornl crder fron the

Trhe conoitions under vh uld T

- e O FaIN
sepnration would have, ns I hnove showm, to susnply cnother oriterion Jor
3 . pe el e e
othor thian tarns

nutting £he svents of an individunl's history into order

¥

*]
il
-
73

(W)

L
(3

cF
(9]
0}

biective oprder. Such another criterion is awve
1 T

ob
ult »f our ezrliecr discusszsion of time trovel,

the shructural criterion of identity and

it runs alons the following lines: e
gt=ucturnl oubcene of another, then thobt other stote is earlier in the
evolution of nffairs, This princinle is similar to the cousal cone ot

% then o is enrlier Thoan b, but is 41

> - . s ! oy 1 r3 - L. L mpm A=
irmporiant regtect which T oghall exnleoin In Shie nents S8CClo
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T PRINCIRLT OF SAIBSL SOrTTIUTILT

In connection with the iden of a2 matier Sroansnitier we

two nrinciples of identity, one based on continuitry ~nd the other on

structure., The structurnl princinle did net requie any continuitr
of an object in order to conclude itz identity, althounh therse was o
causal connection in the fornm of an informaition transmisszion., I dig
not discuss then if such 2 connection was necessary since it wn
not o necegsary part of th roulation of the uctural nrinciple,

nor shall I discuss the matter yet. In the cose o
this princinle to establish identity ncross time without temporal
continuity because it ennbled me to estoablish o sound sense in whi
discontinuous sitates of alffnirs could nevertheless form a continuous

series. The sane principle will 2llow us to cive =z sound gense ©o

tempornl motion,

Given 2 set of events, we could order them eitiier nccording

-

thelr times and nlaces to sive zpatio-temporal continuiiy, or we could

use other structural princinlez. Por eummnle the set of cventz whienh

w

conastitute the flashing of 2 lomp we could arrance in order of lirnt
intensity, or the state of ithe meczhnniam which sener

both 2nd so on, Such an arrengenent would give us o quall

o gtruchtursl continuity. The diflTerence hetween guchy o form of
continuiiy and 2o snplo~itemnornl one is that the siructural one iz on
internzl one, relating only to the disnogition of parts in the lomp oo
the relationships of fhese paris. These factors of dispos ition and

staten of the lamp are. Spatio temporal continuity, on the other
hend, locates the lamp and its history in a spatio-temporal enviroanent,

e
vhere its place amonmst other thinzs has imnlicatiens for

and predeeding ploces. MNow if all we are given is these two ciriferia

no suarzotes that strange things are no

as they stand there is
o 2
tive k,.-n-..n ME3E lilze an immedizte

¥

sontinuity, or such as sudden discontinuous chanqes ol place or
Indfeed “he modern quantun

v

T such ddgeontinuities
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In eorder to tame the world into the kind of continuity we

expect of 1t, the Two princinles I have moentionoe

to~ether The principle that achievesz this morriscme or harmony is thot
ol couzal continuity, nomely that IFf a2 causes b, b is the resuli o
or whatever, then there is a continucus proczess connecting the event =

(54
with the event b. This princinsle could also be hknowm as that of

1 .,
art way petweon n

e
and b. ZIZvidenzly by the sane rule the same considerations cpply to

is thot

'a causes c¢' and 'c causes b'. One result of this principl

in a state of motion is caused, this channe camnot b

n this case, an instantaneous chanrte of nloce. Thus,

i
paradoxicnlly, the iden of inertia Tollows from 2 perfectly general

be extended too far. It ic veory tempiing to use 1t o5 2 et lisn

ses vhich occur will ocour graducnlly. Zut.thils

5 not so. Certainly it sunrantees thateny chanses which are

so uncaused ones.

occur gradunlly, but it does not sumranvee the same of

. v s o
<o ig cnused thig laclh: of

_:3

in 7 world in which every cho

ne nronlemg, but that is not the world of nmodern ccience.
neced to loolr to esoteric modern physics for examples. Hewton's Ti:

woieh

law, +that anvthing will continus So move uniformly in o strnight iin

unless scted unon by an  external force in o sufficient example. Such an

otject nezds no cause of its motion, 1t simply moves. Similerly w

need look for no cause of the endurance or continued existence of -
thinm, it simply exists. As 2 consequence, spatio-temporal continuizy

+ he subsuned under causal continuity a2z -many writers

The dircction of the cavesl chains s alssc the direction
of the warld=ltines of objects which reesin tdeniical with
“homselues and which therofore represent special 20ses of

ul=t:]
causal chatns. (1)

{4) 4, 2e{chenbach, The Philosephn of Space ond Time, Oover Dupitcstians,
Maw Yori, 193%, a,770,
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iz simply

cquivalent to the continued end

lesson from HNewtonian relativity carrics
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Consequently, if neither rest nor motion
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ig not either.

Te rezurn now to the prircinle

was the object of the we hove

far, becrause there are processes,

t LR, | 1o
honges, vwhich are not cau

or motions, or

the continued exXistence of a thing is not z cmuzal nrocess. Wha
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sre forms of cousction,

o eausnl continuity, which
shovm thet it cannet he talen

Tvidently we o
but all those
v becomes that z11 chanres
rld is famed Lo the hind of

at all evident

orderlinecs thnt we wished of it, but it
aust he truc, hile it is plausible that the action of any forco,
however sudden, cmnnot be instantanecous, it is not so plausible to
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The structurnl ocuitcome of o gseriss is then o determinais
result of the serices, but 1z not detarmined by it. The mathemotiocl

equivalent of the iden of structural outconme is that of limit, Tor the

lizit of a series iz n determinate result of the series of which it is
limit, but its existence is not deternined by the seriez. Thot iz, the

Tact that the series is proverly convergent and hehaves as if 1
converned to 2 single nunmber does not guarantes that that nuaber euisto,
Similarly the structural oubcome of a series of sintes of affairs, or of

a motion, or of a chanse, ¢nn be regarded as the 'limit! of the series, oo

2 state of 2o

occurrence iz not guarateed, that is not czused by the series, notion o

change,

The important result of the discussion For cur immedinte

+

hat the distiastions dravm in this section enable us to drnw

[0}
ct

purnoses is

the analopy which zenornates tempor2l notion,

TZIPORAL TWQTIONT AGATL

The analexy upon which temmoral motion was to be based wns
with the two features of ordincry motion, That of a continuouz route nd
thot of succeszznive passing of the points on thaot route. The zroblen wiith

any ind of analomy drawn with these waz  that succession could only e

defined in tengorzl terms by the orderinst of evenis os earlier and ilafter,
This neceszitoted finding 2 means by which succeszion could be chornztorised

Cres o ey

was not specifically temporal in chiarscter, The necessaly

characterizsation iz found in the concert of structural identit;.

The requirement for a journey or
on the route be reached later in time can in the first instonce
renlaced by zsubstituting Tlater in an individual's his

time', This substitution is not ndegquate as it siands, however, bDecnuse

o~

The ovoldance of thig is

events in an indiv

therm to the temporal
The point of the discussion of continuity rulez was to eohnbliczh

the viability of connecting events serinlly other than by tempornl oriler



or cnousal order, To this end I shovwed that endurance or nere continucd
cristense should not be interproted causnlly, but by what I cnlled

the structural outcone of a state of affairs, The structursl outcome of

[V2R3

a state of affairs can be read off from that sinte of alfnirs {alihoun
influences Irom outside the system cannot be so read). This sinply
means in proctice that a system will continue as it is unless exiterncl

influences interfere, or will work out its original influences according

to definite rules unless interfered with,

In order to construct our temporal anzlogy for motion we use
thig idea of structural outcome as a2 means of explainingz 'later in an
individual's history'. Ve assert that the structural outcome of a
state of affairs or series of such states is determined by gualitative

pects of those states, not by their temporal order, and thus that it is
conceivable this outcone be earlier than the original state or series o
tates. So far we have merely refornmulated the possibility of tine
travel as earlier described. The reformulation is, however, also a
o

refinement, for an individual's history is such that events which are

not immediately due to external influences are the structural ouccome

am O

of other experiences, and that it is this structural relationship

Ledld

{which is sometimes also causal) which orders eveniz as earlier or loter

+lnd

in %the individuzlt!s history. Conseguently, since we asserted tha

o

tructural outcones meed not be later in time, we assert here that as

0

a result historically later events need not be later in time. lNow our

analozy from the conditions for notion can be constructed as follows:

(i) If @n object tenporally moves from time A to time B, then there
Fa BN T Y

is, for every time between A and 3, 2 moment of the object's
history when it is at that time.
(ii) If an object temporally moves from time A to time B, then ik

further from +ime 4 the object is, the later in its history it is

there.

+

then nade by adding to these conditions that it is possible tha

B be earlier than time A.

Except that I have quarrelled with the interpretation of

endurance as causation, this way of introducing motion through time
is essentinlly the same as that of David Lewis, as will emerge from tae

o

I have however avoided an initial

characterisdion of %the connectedness of the history of an individual

digeussion in the next sesction.

in ‘terms of causation because I think it is important to maintain



bachward cousation aos o consequence of tinme fraovel or notion rathier Lthnn
as nart of its definition. I thinit this hecnuse although =1 the cocez of
time travel which interest us, in narticular those conzisting of human
action, do involve bacliwards causation (so far =35 objective time is
concerned), nevertheless we ought to leave it as possible that just as

uncaused spatial motion can occur in the manner I have explzined, so
uncaused temporzl motion can occwr, TCurthertore, if we are %o assert thos
time travel is a plausible exiension by anzlogy of ordinary travel, then
we nust use accepted theories as to the structure of the world in order

to show this. I these can accomodate time travel, +then they rust be

FRN

able to accomodate baclhiward causation. Certainly il a2 theory of the world
structure allows bachward causation 1t hzs opened the doorwlde to th
admission of time travel, but the mest interesting thing, surely, is why
it should do so. One may lool: for justification of baciwwvard causation
without the intermediary step of time travel but this is one of the most
compelling recsons Jor entertaining the idean, andhistorically one of the
moat important, But tine travel is to play this role in 2 theory of

if
the world structure it cannot without quesiion begging assuma

haclward causation.

An immediate consequence of this is that in finding a criterion
Y tyi 2 WOf her £ {the [P S s im cIMAVE 'y into o
for the tying together of the stoges of a time traveller's life into a
unified whole we cannot rely on causal threads, since if we do we are

beoging the question.

THT PIRSONAL IDINTITY OF A TINE TRAVELLIR.

[EA R I

David Lewis, whose introduction of time travel I have said
closely parallels ny own, in the article I discussed briefly in Chapter
One, devotes hig enersies to defending the consistency of bachward
causation. In this respect his paper is excellent, However he uses

causation in order to define the identity of a time traveller, and
evidently secs the idea of time travel as a consequence of thaot - of

hacliward causation. 3But this is, I thinl:, putting the cart before

"

The plousibility of tinme trovel should follew from the

T ordinarily accepted features of space and time, not depend

on the nlausibility of baclward causation. However beflore we move onto
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this natter, I shall let Lewis deseribe how he handles the identity
throush his history of 2 time traveller.

Instead of an aperotional deTinition, we need o Tunctionol
definttion ot perzonal tine: 1t 1s thet which pcoupies a certatin
role 1n the pattern of events that comprise the time *rovelar's
Tife. ¥ you tske the staces of a conmmon person, they
nanitest certzin PE”U18F1 1es with respect to extarnsl tim

g.
as you go 2lang, for the most
First come 1nfantile stzges.
Last come senile ones. fienories acrusulate. Food digesis
grows. dristwateh hands move I¥ you take the stages of 5
time traoveler 1nstead, they da noct manifest the common regularities
with respect to externsl time. B2ut there <is onz wey to 3ssign
coordinates to the time traveler's stages, and one way only
{spart from the arbitrary cheice of 2 zero potint), so ths:
the regularities that hold with respect to this ossignment
match those that commonly hold with respect to externsl
U1th respect to the correct assignment properties change

Properties change continuously
pert, and in familiar wdys.

time.
continuously as you gn along, Tor the most part, and in
familiar ways. First come infantile stages. Last come

Hatr grous.
that

fenortles accumulate. Food digests.
Uristuatech hands move. The assignment of coordinstes
yields this match 1s the time traveler's personal time. t
sn't really time, Sut 1t plsys the role in his life thet
t¥tme plays in the WTe of 2 common person. [t*fs enough 1ike
time so that we can - with due caution - transplant our
+emporal vocabulary to 1% 1n discussing his atieirs. Ue
osn say without ecantradiction, as ths time traveler prepares
'Spon he will be 1n the past!? Ya mean that e

senile ones.

to set qut,

stzge of him <s sl<ightlu later in his personal time, but much
garlier in external time, than the stage of him that 1s

present a5 uwe say the sentence. (1)
necessary in the

Lewis' procedure is certzinly the first step

development of the idea of personal time, for it enables the construction

of what loolkis lilte an ordinary personal history. 32Zut as we observed
earlier the mere collection of such 2 series of events is not suificient,
there must also by adequate grounds for believing the collection to be

the history of the same individual. Mot only must the collection

of events show the regularities of azn ordinary history, but the events

maliring it up must show the same relationships as the events of an

ordinary history would. Lewis recognises the necessity of this, and

form the

gives the following answer to the question of why the event
life of one person:
| answer that what unttes the s*agzs{or seghents) of 3
+ime *traveler is the same sort of ment2l, or mosilu mental,
continutty and connectedness that unttes anyone else. The only
<fferance Ts that uvhereas 2 common poarson is connected
(1) Cavid Lsuis, op.oit. o.146,
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ang continucus with respest to external time, the time
troveler 4s connected and conttnuous eonly with respect g

is ouwn persanal time. Taking the sisges tn ordar, mental
(and bcdilg)vchange 1s mostly graZusl rather than sudden, and
2t no point i{s taere sudden change in too many different
respeets 211l &t onee. {Ye ca2n irclude position tn externzl
time anmgng the respects we <eep track of, 1F¥ we like. It

4
ray change discontinuously with respesct to personsl tine
1f not too much else changes discantinuously 3long with tt.)
fMloreopver, theretls not too much change altogether. Plenty of
traits and traces last a 1ifetime. Finally, the connectedness
and the continuity are net accidental. Thzy are explicable;
and further, they a2rg explsined by thz Fact that the srogerties
of each stage dzpend causally er those of the stages just befare
1n personal time, the dependence being such as tends *o keep
things the =same. (1)

As Lewils says the conneciedness and continuity of the sequence

of events which make up the liTe of the time traveller must no: be
accidental, but must rather be explicable., Consegquently reculorities
that for an ordinary person would be causally connected must by
similarly connected for the time traveller, Such causal continuity is,

Lewis asseris, a necessary condition of the unity of the traveller's

at
history, for if it were not, counterfeit time travel would result.

Lewis postulates a demon who creates Fred ex nihilo in the prine of life,
Tred thereafter lives normally and dies., Later the demon either

discovers that, or engineers things so that Sam, who hias been born

naturally, reaches a moment in the prime of his life vwhen he is

gqualitatively identical in every respect to Fred at the moment of his

creation. At this moment the demon annihilates Sam. Sam and Tred

have the qualitative continuity required by Lewis { and by ne), but

they do not have the liind of cazusal relatedness required to make them

o

identieal, Lewis says, '@itner way, Fred's last stages do not
denend causally far their properties on Som's last stages. So the

case of Fred and Sam is rightly disqualified as 2 case of personzl

identity and as a case of time travel'.(2)

I find I nmust disagree with Lewis here on two counts.

L 4

t  demon cixomple does not showwhat he thiniis, znd secondly,

1
Tewlis inacines to be causal connection in this passage is not

ey
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In order te show the failing of Lewis' exzmplce leot us
remenber that we {and Lewis) hove already postulnted that the erthernnl

ordcer of events is not a relevant consideorntion concerning thz orden

i M

—r )

of events in personcl tine., Ve can,thersefore dispense with Fred bheln-
L ] =

Seen and malie hig later, with no differencs in

Sl x
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princinle to the example. Ye can then tell the story as follows. Sanm,
an up to now normal human being, 1s destroyed at a moment in the nidst
ef his life by a demon, Thils demon lzter creates rred, on exact
replica of Sam, perhaps in a fit of remorse brousht on by a reprimand
from the Godhezad for interfering in MHis handiworit, Is Fred identical
with Sam? There are strong srounds for saying so, since Sam would be
effectively reinearnated even thouzh Lewis! criterion of cazusza
continuity is not metbecause Fred's early stages are not causally
dependsnt on Sam's later stages,

At leagt, there is no such dependence in the story as lewis
tells it or in ny rewrite. There is, however, =2n essentinl assymmestry
between the two stories, because there is inmplicitly a difference in
the information availzble to the demon. The natural assumption in
ny story is that the demon creates Fred on the basiz of the inlormation
he has available about Sam. On the contrary, the natural assumption
n Lewis' story is that since the demon created Tred before Sam, e

id not have the information availaoble about Sam that would be necessary

oo e

for his creation of Fred to count as 2 recregation of Sam. Suppose we

orant to the demon complete foresknowledsze, then the assymmetiry ol

Lt

infornotion disanpears.

The rezl lesson of Lewis' demon story is, then, that the
denmon's craction of Fred cannot count as a recreation of Sam unless

-~
-

+the deron has, a2t the time of his creation of Fred, the knowledge o
1

exactly how Sam was at the time of his destruction. How Lewis' point

about causal conmnectedness recemerges if we suppose that all information

is zained as the result of a causal process, because this suppesition

=erticular

eliminates genuine foreknowledre. {Forelnowledge becomes a por

case of reverge causation, if it can occur a2t all.) Iven accepting

this supnosition, Lewis'! conclusion of cousal continuity is
considerahly wenliened, Tor Som oand Tred in ny story zre not comnectad

ory nman's 1life are, znog ye

-

cnusally ns adjizcent stopes of an ordin
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the connection is sufficient for them to be one and the zone neraon,
Interestinsly, Lewis' denonic creaotion,when developed os in this
dizcussion is equivalent fto the matiter transmitter fron which =y

development of time travel began., Finally, let us note that if we do not

suppose that inTormation nust always he gained ns the result of a enusnl

Al ila

rocess then Lewls' conclusion collapses utterly,

(s}

'y second noint of diganreenent with Lewis was with his
assertion that the explanation of the connecedncss of stages in tae
time traveller'!s life must be cousal in nature. Lewis asserts thiz on
the grounds that the corresponding connectedness of singes in an
ordinary life is causal in nature, I disznree with this, for as I have
evplained in an earlier chapter I do not believe that the endurance
of an object is a cnusal process except in the trivizl sense that it is

a continuous process. (I am of course, always here using cause in the

sense of efficient cause.) Certainly an object which exists now exists

because it has existed up to now, but that »rior existence, although

[¢H]

it is the 'because! of 1ts existence now, is not the efficient caus
of that existence. A cause is an interaction between things which alters
the course of events from what would otherwise have occurred., Thus, for
example, in classical dynamics, the causes of motion are the impacis

of bhodies one upon another, and the continuance of that motion requires

L e

no further cause., That the motion continues is not the cause ol the

;L
«5

Ffurther continuance of the notion. Fqually a thing does not couse ix
own continued existence, it simnply continues to exist. If we were to
use czusation here, we would have to say that the continued existence

of 2 thing is the result of its previous interaction with itsell,

is patent nonsense, There is no such interaction.

Yy disagreement with Lewis, therefore, is that when he says,

g

=)

t,...the properties of each stage depend causzlly on those of the s
just before in personal time, the depandence beinz such as tends to leen
things the same' he is therehy implying that each stage remains the

some because of som internal interaction in previous stages.(1) 7T
ricy be true, 2s for example 2 state of.he

interaction of = poizon znd an antidete, but it need not be true, Jor

fl) c.?. previous quoto.
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inert bedies, which underrzo po such intersctionz, or abgoluicely simnle

and wndifTerentinted particles, such as electrons, can lilevise eadure.

Adnittedly, 1f we interpret causziion here as simple continuity, Shen

T
Lewis' condivion of dependence on earlier staces holds, bub Le

ection guoted earlier shows, wanis causation to meazn more than

L
oilg

%]

COUNTERTFACTUALS AND CAUSATION,

In fact it turns out that what lLewis means by causation is
counterfactural dependence, and certainly the stages of a man's life
are related in this fashion, and it is true that if 3 man had not
existed up to now he would not now exist. But such an idea of causation
is a very weak one, and though applicable to full-bloeded czusation, is

far more general than it, Consider an example,

t is autumn, a leaf fallls from =z tree next to 2 stone. Ais
time goes by the leaf changes while the stone remzains the same., Th
change in the leaf is a causal process - the graduzl intercction of
chemicals in the process of decay, the drvinz out, which is azn
interaction of the leaf with its environment. These things are the

causes o

]

{ the changes in the leaf. HMNow consider the stone. It does not
change, but we might reason as follows: changé can occur av different
rates, sometimes faster, sometimes slower, and so we can conjecture that
no change at all is the limit of slower and slower changes, so {hat a

'zero rate! of change 1s of the stme kind 25 any other rate of chanze.
No change is then an infinitely slow change,

but nevertheless change of a lind (%hat which we call remaining the sare).
Ye can then if we wish arrange rates of change so that decays are negotive
rates, and growths positive. Tie stone thus,paradoxically , changes

and we must consider what the causes of this change {(the remaininz-the-
same change) are, just as we did for the leaf. And just as the change
in the stone is, we found, essentially, the same kind the same as the

change in the leaf, so also it must be a czuszl process.

Once we have aszimilated the state of no change as a kind of
the ratoes we assign to chances become arbitrzry. Instend
we can zosimn 1t some other rats

[

2 stone o zero rate of change

and adjust the rates of other chonpes =zccordingly.

-
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T renszonins is, however, drastically in error, Tor
o stote of no chanse need not be, und indeed is not,
A gtote of no chnnoe certninly is the linit of slower

of chanme, but this does not inply that 2 state o
t

a rate of chnnge any more than the fact tha

sequence ol rational numbers implies that thai numbe

3

rationzl number. The limii of a sequence nay well ke of 2z different ltind

+h thao

to the nmembers of the sequence. There are other examples than

£1a G I

nuneric ones. It is by no means certzin thot the creature which

2|

represents the linit{ of human evolutiocn will itself bz a man, zlthoush

all the generations up that point have heen generations of men, Or,

when 2 man has recached the linit of his capacity he has lilzely found

something that he caznnot do, not something that he can. Or, the linitz

of languapge zre what it cannot say, not what it can. Clearly, then, it

L

-

is not necessary that the linit of a sequence be of the same “ind as

the nembers of the szequence.

Having estoblished this we must now enquire whether the 1imit

Fal

of 2 sequence of slower and slower rates of change is in fact itself

N

of the some liind as other rates of change., I say no, [y reasons Jor

thig are two. TFirsily, I have argued cn independent grounds that the

-

persistence of objects is not a2 causal process, whereas the hypothesis

at issue implies that it is. Secondly, 1f it were a causal process 1t

would have to be of a completely different lzind from otiler czuszal

L+

processes, necause the sort of relationship there i1s this between the
states of a thing which does not change are not the same as that belween
he states of a thing which does. Suppose for example that I try to

; touzh macadamia nut. All ny efforts are in vain, the nut

smzsh &
renains exactly as it was. UYhat has happened is that none of my efforts

have been suffiegient eause for the nut to brealz, The survival of the

nut and ny failure to break it are both results of my activity, and

T mey well wanit to know the cause of my failure and the survival of the

nut, I would conclude pmerhaps that the cause was that the shell of the

nut wos too strong. I would certainly not conclude that the survival

of the nut wos the cause of the survival of the nut. The nut simply

survived, and my failure to break it wos certainly not the cause of itz

curvival.



For these reasons I conclude, as I have hefore, that cnuze

o
tizlly an interactive notion, ~nd where there iz no internciion,

1s essen

guch ns in simnle persistence, there is no cause. There may indeed by

2 cause for the lociz of such an interzetion, but this ig not o couse of

il

t
the persistence of a thing. Consequently I do not believe that cousantion

and counteriactual dependence amnount to the come thing, bu

al case of counterlactural dependence.

[

causation is o spec

- T ¢ YT .y - e e g —
PERZONAL IDEINTITY AND THE TIIL TRAVELLIR AGAIHN.

To return now to the case of the time travsller z2nd the question

of his personal identity. I have given my rezsons for believing that

A1

Lewis' causal condition for personcl identity do not hold, and I shzll

now give reasons vhy I do not think that z counterfactual condition
holds either. Let us consider Fred and San agoin. The counterinctual
condition for Tred helng Somts later self is that Fred would not be

what he is if Sam had not been what he was. This condition is only

<

adequate 1f overdetermination is not possibvle.

Overdetermination of an event or state of affairs is the

condition where several causes zare at wori: any of which is sufficient

to bring about that event, If that is so, then z counteriactiual analysis

of any one of those causzl relationships will be false, for the event

would still occur even if one or more (thourh not all} of the causes

did not occur.

lLet us redraw a Fred and Sam picture. Suppose that a demon
tailor Sam during his 1life till at a given noment San is exactly in
every detail as the demon wishes him to be. The demon then destroys

him and later creates Pred the replica. As we decided earlier, we can

legitimately call Fred the recreation of 5am and the same person. IHow

consider this. The demon hnows exactly what Jam is to be, for he
engineers things so. hus even 17 he had not engineered things so, it

could well be that he would later create Tred as if he had, according

+0 the model in his mind., Thus Fred would still be whal he is even

Mevertheless, as I have said, Fred is

oY PR,

if Sam has been wint he was.

leritimately the same person as Sam, because in fact he is a recreztion.



ion of red, for

~model of Som owould he sufficient Tor Tred to he ag

54,
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-5 -~ P Ko
ing Tho crection of

$ : e d ™ . ey -~ S . o » - Ty fad 3
eriterion falls, Ilow Lewizg' story, where Fred is esrlier than 3am, is
31 3 . = [ b : t 3
this regnect. Tred would be ng he is vhether or not Som

some or differcnt., Thy should the objeciive temporzl order

we have noztulnted thot it doss not?

RS

e 2 - : £ T il 1 LI B 1 “
The cohwvious ansver is of course that Tred's existence should
Ty P T = SR L P AR A i et ]
on Zamtz exisieonce and not on anyvhing elze, Dut I thig

evidence could there possibly be Tor it? I Sam disapnen

Y ~ I A o~ 3 A3 ~ ey el 3
figther earlier or loter in tinme -ond there is no

have used,

ee, ond they are interdencndent. Fhe firgt ig thot the
Fred's existence chould he idenatical with the limit of the

the cloging noments of Sen's siistence. In theterninclony

Tred should be the ztructuwral outcone of Sam.

-~ L

4

continulty,

"‘“n e,

ve are Lo infer cnusnl connectedness in cnother way

il

then we must do so nccording Yo some law.  Dut vwhav law?/

Wwae D

wurel sinilority betwesn the individuzl ot the eond point of on
some other individusl at the besinning of znother segment
rmined, not sufficzient, we nust hove some law to the

variztions in the state of the individunl ot the end of

Wk e L e

sorvelnte with vorictions in the other,

vould 17 £her ocoured I

[

C Wers 2ne on

- e =1 ] —~ s
o tronoiticn, and
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the counterfactunl dependence
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CONCLUSION,

I have spent some pages trying to explain why it is that I hove

avoided bringing causation into by initial description of tinme travel.

143
fods
413
R
By
o]
4]
ot

I do not intend to avoid the topic altogether, I think i
critical one, and the final chapter will be devoted to it. Iy aim heos
been, rather, to try znd plumb the foundations of the plausibility of
tinme travel and discover the ultimate principles upon which it rests,
because the idea of time travel is amazingly hard to eradicaze.
Consequently the emphasis has been in this chapter on the development
of time travel by analogy with ordinary travel, and I have tried to
show what is not ahd what ought not to be involved in the analogies I

have dravm. It remains now to pull the threads together and prepare the

way for the next chapter, for this one has been gquite a sprawling one.

It has emerged from the discussion of this chapter that
continuity is one of the most important criteria for establishing
identity, and that if .it is abandoned, as it can be for time travel,
then great difficulties emerge in establishing identity. Thus one
important strand is that of temporal motion, for it is this which supplies

the analogue for time travel of ordinary spatio-temporal continuity.

It has emerged alsc that there are great difficulties in
defining personal time, that is an individual's history without such
continuity. MNevertheless, such personal time or individual history is
a nornal starting point in deseriptions of time travel. Heinlein uses
it for example, and it is a favourite of philoszophers like Lewis. It
is almost as if there is some ground for believing a perﬁonal history to

be an ultimate touchstone of the way the world is. I shzll explore this

more in later chapters.

Indeed the idea of time travel as I have introduced it, with
its tolerance of dicontinuities, seems eminently suited to such a

reliance on a personal history. I do not believe this is any accident,

as I hope I will later be able to prove.

In the next chapter I will discuss what I have foreshnadowed

earlier in this chapter would be needed, namely the establishment of the
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plausibility of time travel in accepted views of the world and the
nature of time. That chapter will therefore be a more dircect
continuation of Chapter One than this chapter has been with its
emphasis on analogy. I hope, however, that this chapter has achieved
its purpose of showing that ultimately the mere conjecture of tine

=y
=4

travel is a matter of analogy and does not depend on any particula

world view.

As a result of the discussipns of Chapter Three I shall zo
on %o search out the epistenological bases for the world theories on
which tinme travel is founded, again with a view to discovering why it

is that time travel remains plausible.
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I have shown how we can go about definin~ time Lravel by
analony with spatizl travel, while avoiding the nitfalls of the most
stroishtforward analogies. In this chapter I intend to show how
the various descriptions of tine *ravel presented in
related. The issues here are metaphysiezl ones, but I shall only

present then fairly sketchily, for my ultimate purposs is not with

the metaphysics, but with the epistemology behind them.

We found in the last shapter that ultinmately the difficuliy
in preparing an znalozy upon which to hase fime travel was that it wns
extrenely difficult to formulate a criterion of identity %throuzh tine
which had the necessary {lexibility to permit time travel and which

nevertheless does not presuppose it. Let me recapitulate.

WYe had a collection of disjoint histories each of which was
a comnected sequence of events occuring to an apparently normzal individual.
There 1s a way of putting these histories together so that events
concerning immedintely the various individuals form a connected and
contimuous sequence as 1f they were the entire history of a2 single
individual, *ow can we decide that they in fact do s0? One way would
be to denand sinilar connectedness and continulty not only for the
individual but 2lso for his fotal esnvironment. This condition we, with
Lewis, deliherately suspeanded for time travel (though such continuity
is necessary for iemporal motion). An alternative to demandinz
continuity is to demand causal connectednéss, since if an event in
one segment of an individual's history is the cause of some event in
another, there is thereby sufficient ground for us to order then
sequentially. I had several quarrels with the threefold identification
Lewis meakes conflatingc identity through time, causal connectedness, and
cofterfactual dependence, These quarrels are no%t relevant here, butl
ny final point is, namely that concerning the evidence for such causal
connectedness,
The result of %he discussion was that te establish identit]

throurh time travel eilther one nust demand environmental continuily

e
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Tor the mericc of events which it ig clnimed constitute time travel,

vurrose of this chopter is Ho show how such justi
I shnll not atitenmpt to argue correcily in detnil, but rather merelry

~

“o show the gzeneral outlines of such argunents.

AT ONGETVATION O T IST?"OLOG’[.

o0

Before I 7o on to these matters, however, I wish to mal:e one

Y

observation. The crucial question e¢f the last chapter was the

9

forrmulation of a oriterion of personzl identity which could zccomodnis
tine travel. The resolution of the matter turned on the notion of zn

individual history, which defined z nersonal time. The notion in

3

turn required the relevant connection, nanely crusnal, between nieces of

the history to malke 1t of one individunl, The determination o

events o5 so connected emerged o3 problematic except if an objective

continuity of events were supposed. 3But I must observe here that the
vroblen can be avoided entirely by adopting a2 subjective episitanolory,
thet is, by referrinz all metaphysical concepts, including those of

ausation and identity, back to the evidence of human experience. For

0

o Y
if the finzl nature of thinmz is to he Tound not only in how we cone

to now them but nmore narrowly,in how we experience them,then nothing

s oy

can gainsay the evidence of our exmerience. The body of exp

3 o
Lenc

D

then becomes that to which the structure of the world must confors,
The iszue of time travel then becomes whether thie purported bodies
ol experience which time travel allows are internzlly consistent os
bodies of experience; that is, wiether the nature of human expericnce

is such 23 to preclude time travel trpe expericnce.

Using huian experience in this manner as an epistenological

thinl:, straishtlorvardly

and metaphysical ultimzate is, one migh
empiricism in tlhe tradition of Locke. But the matter is not
simple, For the phrase 'human experlence' is ambisucus, and czn
o what they experience or to now they expericnce 1

first interpretation iz that »nroper to ompiricism, and €



3 w1 1 ’ A Tt A1 . ey yam — 4 - - —
Dis well Tnown division lends to curdous circumstances. Zer-son,

o~ . ~17 Ty I, RN S S R - - - R

or exanple, crlls himsel? on emniricist hecause he vestli-otes

. + - - ™ P A P—— Ly Ty o - L
whnat nunon experiences are, 3y this he menns that vhot humans scen to

thenselves to experience is in fact vhat they ewperience. Dercson

enpiricisna,  For where Serasson is holistic, looiiing to the report

of the expericnce for its noture as a whole, the empiricists are

analytic, leclidng to the elements of the e:perience and the

relationshin to see how

the experience is constituted. This methodolozicnl

difference is ultinmately an epistemclonical one, Tor it is a difference

-~

as to the nature of evidence and the zcquiring of lnowled:

emniricist proper cannot rest with the way things seen to be, he nust
construct this from the way thinqs are; for him 'nowledre is acquired

. ™ o . R I
Piie Hergsonflan clnlrlols

pieceneal and the pieces put tormether,
on the other liand {jfust lils the phenomenclosist, another claiment
to the title Fmpiricist) accepts as raw data the way things ssen Lo

be nnd constructzs his tobjective' world - his world of obhject:

suit.
This diffarence in episteomolozical method, especinlly thh
ifference over whnat constitutes raw da leads to the poesibllicy

of different approazchss to the question of tine

person's renoriz, menories znd o on represe

zs %o the nature of thincs, then the nroblen wa !

f personal identitr throush tirme disanpears, for this notion becomes

merely o construct which we use in order to partially renresent our

are only

4]

experience. If on the other hand a person's experience

evidence in =z derivative anéd distorted sense, rzquiring %o ke analyserd

to discover tize hard facts, then the guestion of identity throush

e

must bhe refered to an external standard, in other words to the way

the world woris..
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The egssential obhjicotivity

hincs enternnl is obscured, unfort

only thincs we cnn be

z the ontolo~y of empiriciasm, 1t Zas no
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cet on its nethstdoleowy and enigtenolery, which remnins objuchive

1 Ty o + o — ~ - To et omy P ] mres N

in choprocter,. Gense doto are, 2z 0,7, Joore showed, no more nrivaie
- ‘,,,“ L h B £ A * - - -~ - - - -

or personnl than the apparent objects of the external world ore

The conssquences of the diviszion of method within empiricisn

o]

are important for time travel, aos will emerne in the course
bases of tine

Yo return now to the subjsct at hand, of the metonirsical

L 1a LA

travel, legt us begin with the theory of Dunne and “ells,

TIUL TRAVLL OAS A FQRID 0T NI0TION.

AR oY

2

Yhen Uells and Dunne described time o5 a Torm of motion a3

well as & dimension of extension they wers woriing within a well

; = ~oes boclh to MNewbton, This tradition is

astnblighed tradition w

nt time can be equally conceived either ags nnnlorous Lo the nath
a N, i i

o

moving point traces ocut or z2s annlozous 4o an infinite extended line.

o

The diff'erence between the two was proctically spenlbiing a nmatter of

indilference to llevton and the scientists, becouse either achieved its
I shall come to in 2 moment. hen the two concests of

tine wvhersz synthesised, as for example by Locliie, the groundwori: was
1

laid for Dunne and Wells. {1)

The nurpose ol the two conzentions of tine

PR et
JNB,, WO LenLon Tt

series of jumps, so that Trom any suteote of affairs t
state of affairs, it would be inpossible to use the method of wanisiiing
increments, that is infinitesimals, in order to calculzte the bLelnviour
of moving bodies. One intuitively clear way of demonstratin~ that

nd th ath It troces

tinme is o continuum is to inagine a moving body and the pata It

out. oZvifdently the body is at zoch point on tihie path

n . - s 4 s . e as s - s
tine, ~nd ot zoch peolnt in tine 1€ 1s ot sone delinite nlace on w.ic
o T 1 - ~ . e am et e 51 P T e o e
watit.  Thus there are exactly a5 nony DoLnts on Chc DOLl 4GS WL.eYe .0
o i A= Ead 3 - A T [ - - 3 A S S T e 5
in the len~th of time the body tallez vo move zlong 1T, 2 Tauz TLhie LG

I
—

- . . . . . . . .
(1) These notiers will he deslt with rora “ullw in the next Two oiinniors

F I N T
LGNl s wor
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a continuuwn, fnother wary of ~oinm about the demonstration thot tims is
o econtinuun iz Yo begin with the observation that finme cannot be an

- L

arithnetic sequence becnuse between any two tines however close there

i

ig evidently another time, and conscaquently an infinite nuater of time

fas

between those Two times. Thus time has at least Tthe structure of 2

rational continuui., But any two points of such a continuun are

separated by a definte length of time which evidently can be subdiwvided
in any proportion as lencihs can be divided, namely ag a2 gpotinl distonoe

can he divided, and the point of subdivision iz itseld o noint of ifine.
nus time is a real continuua. In thisg mode of reasoning o

reference to nmotion.

I ™

The combination of the two imzges of tinme ns genersted by moti

.

A

and s an extcnded dinension is in itsell innocuous, but decores

difficult when, as it universally was, it is counled with the 1ldez ol

the uniqueness of the present nmonent. For hovw caon one reconcils the
two propesitions that time is an extended dimension ~nd thot onlry the

present exists? Locke's solution is that time is 'fleeting extenzion',

a dinmension whose paris sxist succcssively and do not cosxist.{1l) 3ut

then there are problems as to what successively con nean, i it does not
imply +that ong time succeeds nnother as presgent, which means that times

whicl: do not coexist neverthelezszs exict.

Loclie, it was Dut a sten to the conclusion the the present itself moves

throuch tine, IHowever, althousy this was o common way of waliidng in
the nineteonth century, as ke sources Dunne quotes show (2) and thez
a2ze 0ld imc~e of the flow of time nssisted motters, nevertaeless, the
e not fully realised untlil they ware

implications of this way of tallr wer

presented joliingly by Wells zand seriously by Dunne.

i

If we contemplate the flow or motion or passnge of tinme we [i:
thot it hos tvo aspects, Firstly it meecns that tine is divided into
nast, present and future, 2nd secondly it menns thot a noment of time

will becone past ond a2 noment which is future will

1 we dealt with rnore in Chonter Tive.

This matter wi
a

1
1l
Ohoantor One.
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howine no sontizl or termoral

wotion

sence L hove introduced, since congeiousnes:s
exiotz only in relation to that which ig conscious, Turitharmore, 17
the conscious selfl s no dimengion, then either tinl or
temmorzal ot all ond consegquently not the sori of chil hove,

or 1t hos no dimension in the sense of beins o spotio-temmoral point,
that is, it has no extensisn. In this latter case we cannot idantily

consciousness with o temporal locatich, since then it could not move,

o . . . e . ‘ . . i
ind ge we nust identify it with o temporal point L Can mova, nomnolr

tiie present. Consequently, Treatment of the nature of the nresent
cannot be avoided by the use of consciousness.

Tha ghostliness of the present can readily be seen iT we

i Tor

plcture it as the universe moving throuzs o spatinlised tire.
suppose that e universal prasent were to traverse =
.

then reverse direction ovar thai tine, afterwvards covering it amnin.

The events of that stretch of time would apoenr first in the normal

1 ¥ L BN By 3 - ] . - U
rder, then in reverss order, and then inrornal order asain,., rom Thz
3 e L e B I N Tyt 3 . + - - -~ L

vigwmoint of the universal nresent, that is 5y itz ovm tine, 211 theoa

svents would occur fhrice, but from the temporal nersneciive of ony

(= [ s

would be evident., This stote of surrcundings; 1T z snaopshol wer

of 14, it would show both the object surroundinns, I
o 'gnonshoi' were tallen of the moving present, st some ingtont of its
notion, would it show? It hove So show both the present

and 1ts terporal zurroundings, 17 tiie motion of the nresent is to Le

wtihins 1ie ordinary notion, but nothing sszems to distinguish the

n
AR N

nresent from its temporal surroundings, because nothing distin-ulshes
. o f - - . — oy Al e -4
the present fron the events that happen then, or fron the tine IO

he present iz, The present cannot be identified eithier ns an
event or as an object, and hence cannot he part of the

e must conelude, an we have helore, thabt fie present,

~ vhanton object, not o concrate object.

o0

frde
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exiats 2and hns Physical oroperties but is not conerete. This ides of

Ticult one to worl: with, but we con introduce i

concretenecs is o 4if

effectively as Tollovs. The salient nionerty of phantom objects

such as I have described is that they can occuny the same place as other
objects ~ my centre of graviity can he within my body, for exomnie. This
property is sufficlent %o distin~uish phantens from concrebte ebjecis,
since the fornmer can occupy the sarne place as othe§ objects, but tho
latter cannot. There undoubtedly are such phoantonm objects, mnany of then,

oi varying desrees ol usefulness, but their stotus is stranse, since wve

can creace them simply by specification for example the midpoint ol the
straizht line connecting Canberra znd Sydney. & univeraal Tezaiture of

examples like this is that such objects cannot be speci
relation to concrete objects. Ts this true of all phantom objects?
I believe so, =zlthouzh an affirmative answer does not follow zinpl

A 3 1 SR 1, B 1
a phanton as an object whizh exists, hos physica

£
o ol
o
o
[
o
H
IS
[
ok
o
@)
]
o
H
J

properties, and con cccupy the same ploce as other objects. Cons

wever, sone other candidste for nhantomhood, rhosts and spools, miznt

ot

have been phantoms in our sense, but they zre not, beczuse either they

i

re concrete, howvever tenuous they might be, or they are not paysical.
Thinzs such as 'astral' bedies, can be nceented az vhantoms, IJor they
are mrojections of the body, not independently specified, Phanbom objscis,
then, i7 they are physical, are distinculshed Tron concrete objects
nrimerdily by thic one Teature, thot they can exist where cithor bofles

can interpenetrate, whercas concrete bodies cannoi.

Yy ma M

Siven thot the present is a phanton, and that phantoms nus

we o0 about delining

~h

defined in relotion to concrete objects, how can
the present? ''e must do so in relation to soms concrete object, but

t1
1+

vhiat? Th hvious candidates are the whole tniverse and any individunl
object, since the objective is o establish tine travel;a reguirenent

s 3 s 3 3 12 S s 3 o 1Y
of which must be that individurl and universzl fimes nay differ radicall

Let us congider the individual candidate,.
Bearing in miné the identifizations of the present which we
found %o be untenable, we have to disc

+the present., A lilely relstion, and onz which we

e a

3 . L . 1. 3 A 3 41 e LT -Tebw i
:’Qt, aince we iove Deon CconsSlidering Lae Nressent A8 An Qojetvy 15
B T | e Lo - L R s =] At e mer Rl o mendeaa
0L Tennort.l nergpeculve, 50 ThRT W2 ceLine wn nressile ah i S lioa D
- T 2 5 ) .
ow thiz is The comnon

of an individuslts temporal perapective.
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definition of the 5resenﬁ, and avoids all the problems we hwave heen
digscussineg. Then, Just as o notion of an individual’s sentre of spaiinl
nerancchive inpliaes 3 motion of the individunl, so doss 2 motion of the
individualh centre of p erspoctive Conzenquently, motlon of the nresent

so defined implies time travel in the fully fledged sense.,

The difficuliy here is that since the present is z phanton

Ty my A

its motion is & derivative one from that of 2 concrete individunl, Thot

is, the phantom {auch as a centre of gravity) moves vhen and because thc

LTa

concrete object moves, and not vice-versa. As a result, the mction of
the present through time as if it were an object is only intellizitle

A

time is alrendy intellisible,

<k
¢t
87
H
Q
o
o
VF

¥ the notion of an chjec

[

The end result of the above arpument is that tinme trave

Einbs]

sense of concrete objects travelling throuch tine,

L L

fron the netion of the present without zircularity, since this motion

presupposes the notion of concrete objects throuih time. IHevertheless
the idez of the temporzl motion of the present is a valuable one, Tor

P Nt
5o IO

[

e

it renains Srue that if the passage of the nresent gemuinely

3 L

of motion, then fime travel is 2 possiblility.

nezns for

Given that we connot use the present directly os a
justifvinzg the idea of tinme travel, what options do we have? The use
of the dinensionless entiify 'the conscious self’, which Yells and Zunne

3 of justifying the motion of the presen

have exmlained, it leads to a circularity. The only

Lility seems to be to find a nevw approach to the question o

an object can move through time, an approach which does not reguire o
a

notion of the present eithier as a starting point or

There are independent rcasons for believing this to be

Lty -wv\er

- E Ry e .
with time travel or the present

nzcessary, reasons which have nothing to do

as o moving object, bubt rather to <o with a general critique of the

Lo

concapt of tima.



74,

FRIT R T e T T MATS T ey
R PO *:)-JIU:I Ok Lde. s

1 o~
L

Wnen I introduced the idexn of the motion of the present anrlior

this chapter I spole of the uncazy union of time as extension and tin

as succession in the philosophical fradition of Hewton. Locle is an

-

excellent example. I spoiie also of how this union lay guiescent and

-1

-

unguesvioned, part of the common wisdon which is excellently summarize

by ant:

Je represent the time-sequence by a line prograssing
to Tntintty, <n which the .maniTold comns:Ttues & series
£ one dimension anly; znd we resson fren the pronerties
¥ this line to 311l the properties of time, with this onz

xceptien, that while the parts of the 1ine are stnultanegus
the parts of time zre alwsys successive, (1)

olie further of how this conception of %ime was adequate to the

|
3

pailosophical concerns of the oge, which were %o do with the description,
lanation and understandinz of continuous chanze, because 1t encured

that time itself was continuous,

Towards the and of the nineteenth century the synthesis bezon

to bresir dowm. One minor development was that with which I have bgen

i

concerned, the drawing out from the synthesis of the !lewtonian troditicen
of the idea of the present as moving throuzgh time. Another mors

I Nalh)
i

inmortant development was that of Idezlism, in the tradition of whicl

ol

attempted to show the unreclity of time. Anothor imporions
elativity theory, which proved

developnent was undoubtedly that o

that time and snmace need not, and are noit, related in the way the

t

radition denands. The last important development wos The
nd

i und foundation for the notion

n
invention in mathematical logic - of =2 sou
of o mathematical varizble, whieh showed that the variable need not
be explained in terms of succession. First 4wo of thase develapnentso

primarily concern time as succession, but this is secondary to the
—

o}
third and fourth, which are concerned primarily with the extensional,

f

measuring 2spect of time, but which nevertheless have profound

imnlications for succession.

The result of these different developments ¥25 2 spli

hetween tine as successcion and time as extension which led to opposming

(1) immanu=l Yant's Cpiteg
Nocnillon, Land

o
a
-
Y
a
(2o
wlc
-
hUin in}
.
-3
a1
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flow of time as lilte the Tlow of sand throusl ~n hourqgloss, so that “he
universe is in like nmanner seen oz flowing through the nrasen
This Hewboninn view of time was, early in the twentiefl ceniury
under tThreaw Trom nany sides. There was the relatively unimporiant
paradoxes generated by showing the flow of time to be o form of motion.
These were relatively unimportant because as I have exnlained they do not
fTect the structwre of llewtonian time, since they affect neither &

M

“octrine of time as continuous extension nor the succession upon which

+ b

universal sinulianeity is based. There was the develonment ol relativity

theory which showed that universzl simultoneity was by ne means necezzary,

and fwshermore that the evenis of the universe perhaps could not he
placed in a2 single temporal order. There were the oriticisms of tine

by licTaggzart, which undermined the explanatory force of succession oz the
generator of time (which is what the iradition we are discussins
believed of succession), I shall returna to [eTaggart's argument later

in this chapter, becazuse it has the advontage of cleorly relating opposing

[Fr

theories of time. Finally, the modern theory of the variable completed

the undermining of . succession as the gonerator of time, by shouing

finally and absolutely that succession is not reouired for the erpression
of continuous funciional relationships sueh 2s those of physicsl l=ur,

These topics will Be trectied at mrezter length in the neut

chapter, I am here more interested in their resulis. It 1s per

the sitructure of spoce and time should have survived the
destruction of thisz theory with so little disturbance. The relzative 2nlnm
AT

of the transitlion is, I thiniyyatiributeble o the purposc of the theory

and its moin fecture, whioh have never cone under serious attack. The
purpose was, as L have said, to moke space and tinme continuous, so that
ot to bear on them.

the mathenatical theories of continuity could be broughht to bezr on thor

This fezture of continuibty,which nalkes the universe ﬂenuale to analzytic

trmeatment, has carried over wholeszle into relativiiy theory. Anythingz

LR AR | 4 . - i
it 1f there ic resszon to

more is sunerstructure and can be dispensed with

tha met nhysicnl foundotions

do so. Consenuently we

-3 . - 3 1t PRFEI R ]
2 1T are s“uu-n oy oone Crlelllstt oo succaizlon

of the lavtoninn concent of

thig Blowr hag very little effact,
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Tor the Vewtonlion tradition tinme ig generated by motion or

succession. Leecle and Tant say so;/%he sarts of time

but ~re succcszive, But this leads fto naradox i

intended to that it is by the Tzct of succession th

corme to form an extended dimension. The idez that
chanze, is the Toundation of the e:xtension of tine
ol events, is o natural one, but paradowical. The
leTageart who z2lso believes that successi

.. it is D

e

e
be essentizl for time, that I regard time os unrenl.'(

IS

x iz fdue to
1. Ile stotes:

langurge of past, present angd future which iIs the language ob successicn.

s

I shall now show how the paradox arises, using = reconstruc

ne '
cTagzorts apsgunent.

R e LN

Firstly we have the principle that if there

there would be no duration, that is, Ttemporal exten

chaeracterize succeszsion., Put crudely the 1dez of

the parts of time exist one after the other,

X,

existence and then cease Lo exis

(=3

events are nast, some present, and some future, with

are present existing now. Jut this percention does not deliver

Tull ides of succession, for which we need to be a
whot is nast,present and future chanses from time
emress this in either of two woys:
1. Any event which is now present hag been fu
2, Any event which is present a2t time x is, a

n the future znd, at some later tinme z in th

e

tlow, given that the extended temporal series is generate

b

as we have zssumed, then 2. which refers to the ordering of such 2

, ultimately has to be explained in terns of

succession.

o3
o]
[9]
2
3
iyt
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o
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(1) 3,77
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ML, trerer
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. But let us char

to

4]

they come
cteriz

el

a little more carefully, 'The idea hegins from the percen

[P

tine.
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on that some
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roin succession,

succession, 50 Lhat

S
t metz us no further forward and 1. is the only cenuine possibillisy as

e
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fiot has hoppened In 1, is that we are using further

characterisntions of past, present and fubure in order to introduca

notead ol directly to on event, to the

=4

Jote

: - - AL,
succession, applying them,

S

of an event, the lutureness of zan event and the pastness

)

of an event. Zach of tihese could be past, present or future.

-

The paradox of succession is built on thiz groundwori,

t2

ileTaggert says 'Past, present and future are incompatible determinstions,
Every event must be one or the other, but no event can be more than one',
But as we lnow, every event has all of these incompatible deterninaticnz,
Tot, to be sure, sinultaneously, rather,successively. By the

3 1 F Lo b

haracterisation of succession we hove given above, this means that the

0

futureness of an event, the presentness of an event and the pastness of
an event are determined as Dﬁat,ﬁ“esbn or future, But again, oast,
rresent and future are incom hle determinations which 2l apply to
each of these second order events. Ilow is this coniradiction to e
resclved? Continued qualification of the determinations as anplying
successively will not help because the contradicticon will reappear at

each stage, MNor, if there is ne fault in the argument or its premises,

can 2 resoluticn be Tound, and conzequently, by the princinle of

reductio 24 absurdun, there can bYe ne cuch thing as succession.

leTagrart's arzument is, I belisve correct, 2nd shows thot

sl L i i L2

the gtandard combination of succession and extension in the Mewtconizn

ot

tradition cannot be maintained. The two crucinl premises of the

armunent are that from which it bezins, thalt the extensiona

Vi (s

order or

—

genersted from or can be reduced to succession, and that every

i, .
o Btel R I )

event has all three determinations of nast, present and future. If the

o 3 =N o
raelarence

first is denied, then successzion can be successiully treated bty

2l time, and the regress does not arise. If the second

to extensiona
isdenied the regress arises, but it involves no contradictions, and
the effect is to make inpeossible any reference to sevents except present

events, These twe premises are, the crucicl ones, I believe, for severnl

()
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First, 1% is the conbinntion of these fwo vhic

the iden of temporzl motlion. For fermnoral notion requires on the onz
4 3 - b ] 3 ! 3 ard -
s of time have an equal ontological status, that is, coenlst,

u
all three determinztions of past, present and future, for this impliesz
that it iz possible to refer to events indifferently whether or not

o~

ey are present, and whatever belongs to the same class of reference

Second, the denizl that succezssion is necessary for change,
wirich i1s the result of the modern interpretation of the vorino

intinately connected with replacing the variable by 2 class of entities

g

fort

the same onbological and referentia

Third, it appears that at any attempt %o reduce durational
extension to successgion must face the difficulty that the foundation
of the idea of succession cannot be temporal in character because 1T

cannot involve any refersnce other than tc the present, I discuss ©

natier at some length in a different connexion in Zhopter Tive,
THE SURVIVAL QF TINUED TRAVDL,

Uith the completa discrediting of the notion of succession as
it wos standardly understcod,cne would thinl: that time travel sbould

haove become entirely defunct also, since it wozs derived _unumleﬁuaily

from the notion of succession. Stranpgely, however, 1%t has s

and has Tound a niche in each of the two orsosing modern theories of

time.
On the one hand, time ftravel has found a place with theoristc
of the 'manifold' or 'blocii' universe, that is, with theorists who have

interited the Hewtonian universe siripped of succession. Timc

Aoy

functions there in two ways. It is used

——t
~]

. . . . . —- . Lels
trate the sinilority of space and tine.fl It 1is used by othersa,

(1) "Hilimns, oy cit. {see Thapter One)



80.

.
S T £ Tt 2t B R A | ae B ~hy . A - L]

such as Zodel, ©to ghow the Tlexibility of relcotivvd theory ond to

-~ dot. N 144 4 L. ] Ra) L . . E ]

furthicr dligcredit The iden of o sintle undvergnl tine.,

FILREN S O R R,

On the other hand, tine travel has found o ploca with theorists
who roject the 'hleock' univerze nnd centre their theories on succassion.
There time travel is used primarily to investisnte the nature
or of human action. There is o greater tendency among such theordisis

to suppose that tine travel is =z touchstone for inconsistency than there

T ang

is znongst their oppesitg numbers, but not all belicve so, as [leil

evidances.

I believe that both camps have deen sested principles whiczh
malze the idea of +time travel a very tenacious one. As I renariad a2t the
beginning of this chapter, the treatment of fime travel is intimetely
connected witi two different apistenologiczl standpoints connected wih
the nature of evidence and human experience. This intimate connection
is I believe, not restricted to time travel, but extends to the

treatment of all aspects of time.

In order Lo demonstrate how deep seated these epistemological

scussion of theories of tinme

[

standpeints are, the next chapter begins a 4
wvhich is unconnected with tine travel, and which culminates in Chapter

Tive with a detailed discugssion of the enistenolozical issues

final chapter returns the discussion to time travel ar

of the implications of these issues.
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CHAPTER FOUR.
THE BLOCK UNIVERSE AND THE EVOLVING PRESENT.

The theory of time I have been calling 'block! acquired that name
as a term of derision from William James, for whom it indicated that time
was a dimension of space. James, following the lead of Bergson, thought
this absurd, and designated the universe envisaged as so four dimensional
the 'block' universe, and the spatial time involved as ‘cinematographic’.
The point of calling spatial time cinematographic is that for such a time
events are a sequence of instantaneious events in a line, like the frames
of a movie film along the film., The analogy is for James and Bergson a

good one, though I believe it defective.

‘I have chosen to discuss this theory of time first of all from
the point of view of its enemies, because that way some salient points
stand clear. It turns out from reading Bergson that the attack which
uses such graphic names is against anyone who believes that when he is
measuring or quantifying time he is dealing with a real thing. While a
denial of this would come as a surprise to most of us, and seems
contrary to common sénse, for most of us also the issue is unimportant, and
80 long as we can continue to measure and quantify time as we do, we do
not care, Practioners of the sciences share this majority view, but the
theoreticians of the sciences do not. They regard extended, measureable
time as real., Bergson, then, is attacking a feature common to all the
metaphysics of modern physics. Thus when the block universe is shorn of
its derisory aspects it simply refers to that structure and connection of
space and time as advocated by the philosophers of science. These philosophers
of course have their scare words to throw against the Bergsonian ranks,
accusing them, half accurately, of believing in the passage of time. It

will be useful, I think, to begin this chapter with a discussion of Bergson
himself.

HENRI BERGSON

Bergson's philosophy of time was based on two fundamental premises,
that any numerical quantity must be spatial in character, and that no moment

of time persists. Working from the basis of these two propositions he



a2.

denied reality to the time of the scientists, and constructed a strange
doctrine to avoid its unreality. He construed the time of science as

that defined by Locke, infinite duration infinitely divisible., This time
has a character analogous to that of space; duration is the idea of
temporal distance, it is represented by a geometrical line, and moments of
time function for time as places do for space. Time and space are
distinguished by Locke in one important respect. He says:

Quration, and time which 1s 3 part of 1t, 15 the {dea uwe
have of pertshing distance, of which no two parts exist
together, but follow one anather in successton; as expansion
is the {dea of lasting distance, all whose parts exist
together, and are not capable of successton. (1)

Bergson purports to find this characterisation of time as suffering from

an internal contradicticn,

The thesis which Bergson uses to show this contradiction is

that the idea of quantity is necessarily spatial in character, from which

it follows that duration, being a quantity, is spatial in character; that
is, its parts coexist rather than succeed one another. Bergson justifies
his thesis in psychological terms, appealing on the one hand to the learning
of number and quantity concepts, and on the other to the visualisation of
time, but it is quite clear that this justification need not be interpreted
in psychological terms. We read such representative passages as:

it 15 certainly possible to perceive in time, and 1n time
only, a suveceession which 1s nothing but a succession, but not
an addition,that is, a succession which culminates in a sum.
For though we reach a sum by taking into account 3 succession
of different terms, yet 1t 1is necessary that each of these
terms should remsin when we pass on to the following ... And
where could it wait if we do not localise it 1n space? (2)

This problem, despite its new dress, is a very old one, and is the cne
familiar in Augustine of how we can have a measure of something, such as
time, whose parts do not coexist, Bergson's solution also is that of
Augustine, albeit less tentatively espressed:

+«+» When we add to the present moment thase which have
preceded 1t, as 1s the case when we are adding up units, we
are not dealing with these moments themselves, but with the
lasting traces which they seem to have 1left 1n space on
their passage through t1t. (3)

(1) An Essay Concerning Human Understanding,; Bk.11, Ch.15, Para.12,

(?2) Time and Free Will, translated by F.L. Pogson, George Allen, 1912,
p.78-9.

(3) ibtid., p.79.
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In other words we do not measure time, but only present representations

of it, and therefore, according to Bergson, quantities of time are

strictly speaking quantities of memory, as Augustine concluded somewhat
dubiously. Bergson's conclusion, like Augustine's, seems paradoxical,since
it appears to deny, for example, that clocks measure time, and indeed
Bergson does deny just this, although he does not deny the usefulness

of clocks. Rather he says that clocks never measure time, but only
indicate one time which by a mental construction we interpret as one of a
coexisting series, whereas this series does not coexist for the clock,

only the time it indicates exists.

Because he finds quantified time so abhorrent, Bergson looks
for a way in which time can be understood unquantified. He asserts that
our fundamental temporal experience is qualitative, and does not permit
of division into distinct pieces, that is, of quantification in his
sense; for him the essence of time is lost by representing it as
quantified. He does not deny the reality of time, if time is understood

correctly. Bergson's position is encapsulated in his discussion of an
oscillating clock:

e+« Within our ego, there 15 successton without mutual
externality; outside the ego, in pure space, mutuval
externality without succession; mut ual externality, since
the present osci 1llattion 15 radically different From the
previous oscillation, which no longer extists; but no
successtion, since succession exists solely for a conscious
spectator who keeps the past in his mind and sets the two
oscillations or their symbols side by side in an auxiliary

space. (1)
The conclusion is that the time of the mathematicians and scientists,
of time as measureable and quantifiable, is a time devoid of successiocn,

and therefore a time whose parts can, contrary to Locke's opinion,

coexist.

Such a conclusion does not worry the modern philosophy of
science one bit, one of its major enterprises has been the elimination of
tenses, the means by which we express succession. Bertrand Russell
describes how this elimination can be carried through, and Quine;
many philosophers, notably D,C, Williams, have attacked the idea of

passage; that is, succession, as incoherent. The elimination of

(1) 0p. cit. pp108=9.
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succession is no worry in itself, h%at is worrisome is the further charge,
levelled by Bergson and many others, that without succession there is

no change, nor indeed any endurance. Bergson's own argument for this is
simple. O©On the one hand he points out the abundantly evident experiental
fact of the transiency of things, and on the other he claims that any
quantified, that is, spatialised, time falls foul of Zeno's paradoxes.
Thus he claims that mathematical time does not account for an essential
feature of time, namely succession, which is a given fact of life, and
that if mathematical time is granted its essential feature it cannot

represent motion, but only position.

The challenge to mathematical or physical time is a reasonable
one, must give an adequate account of the experience of succession, and
it must deal with Zemo's paradoxes of motion. Whether the challenge has

been adequately met is a matter of current dispute.

Unfortunately the central issues have been clouded by mismatches

of terminology. The issue between those of Bergsonian and those of the
opposite temper has often been posed as the question 'Is time a fourth
dimension?', a qQuestion which it would seem means what you wish, The
issue is again raised as 'Is time spatial?', which also is calculated to
be misunderstood. Such issues are derivative, evolving from the basic
issues: is time measurable? and, do the parts of time coexist? Those

who answer negatively are Bergsonian, those who angswer affirmatively,

most philosophers of science.

The Bergsonian worries about mathematical time are reflected
in modern writers, a good example being G.J. Whitrow, who gives a popular

exposition of his views in What is Time?. I shall present these shortly.

In Time and Free Will and Matter and Memory Bergson does not

use the cinematographic analogy from which this discussion began. The

analogy however forms an important part of Creative Evolution, for it

exemplifies excellently Bergson's view of measurable or mathematical time.
Bergson, as I have said, arpgued that we can only measure time by
representing it as spatial, by placing its parts one by one next to one
another and distinct from one another in an 'auxiliary space'. The
cinema film could hardly have been a more appropriate invention, whose

frames are placed next to one another and distinct from one another in a
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spatial line. Further, the film, though it represents motion,is devoid of

it and must be played in order to recreate motion.

In these respects the cinematographic analogy is excellent, it
captures Bergson's account of how we represent time spatially. Unfortunately
the analogy is as c¢rucially defective as it is crucially accurate., The time
of science is unlike a cinematic film in two fundamental respects: the
analogue of frames of the film are moments of time, but whereas each frame
has a spatial length, the moments of time have no temporal length, that is
duration; and whereas each frame has a closest spatial neighbour, the moments
of time have no nearest neighbour -~ between any two points of time there are
other points, but the frames of the film are not like this.‘?bu soon arrive %

at an adjacent pair of frames between which there is no other,

Bergson's opinion of the account of change given by mathematicians

and scientists is that it is cinematographic; he believes that according

to it there is a state of affairs at one instant, another state at some
later instant however close, and somehow a thing must jump from one to the
other. ' The movement slips through the interval, because every attempt

to reconstitute change out of states implies the absurd proposition that
movement is made out of immobilities'.(l) What Bergson is expressing here
is the paradoxes of motion due to Zeno, as he goes on to say, but in his

mode of expression there is an important though implicit doctrine about

states of affairs.

When we visualise a moment of time we visualise motion so to
speak frozen at that moment, like a snapshot. We say that the camera has
captured a certain state. We do not for a moment suppose , however, that
it has captured everything about that state. Photographs are notoriously
ambiguous, and of two people leaning together, for example, it may be
impossible to tell who is supporting whom. Bergson is, I think,
captivated by the snapshot version of gtates. It would be impossible for
him to admit, for example, states of motion._ If we think for a moment
beyond the idea of an instantaneous state as 'frozen', we see that we
ascribe statehood to all kinds of things, talking of states of disorder,
states ofmotion, states of hysteria and so on, However, our natural
inclination is to turn such expressions into a grammatical form where the

filler for 'state of.....' i3 a substantive. Corresponding to this grammatical

form is the contrast between states and processes, where for example running

(1) Quoted from Zeno's Paradoxes p. 63 extract from Creative Evolution.
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and exploding are processes, and are to contrasted with states such as
readiness or bliss. Processes are, by this contrast, reported by verbal
derivatives, states by adjectival derivatives. We might say therefore that
states are qualifications of things, not, as processes are, changes in
things. In the Continental terminology states are aspects of being,
processes are aspects of becoming. Ordinarily we do not distinguish one
from the other very clearly, and it is no part of science or mathematics to
improve on ordinary usage in this matter. States of motion, states of
change are perfectly respectable as far as science is concerned,

especially since it can, when it wishes, dispense altogether with talk of
states in favour of the truth of propositions. There is a genuine
difficulty with the idea of a state of change or motion, in that it seems
to involve the idea of actual infinitesimals, which are anathema to the
rigorous mathematical physicist. I will discuss this later in connection

with Bertrand Russell.

Bergson, then, contrasts states with processes. Processes take
time, so no process can be instantaneous, and so nothing can be in process
at a moment of time. Such is the import, I think, of Bergsonsinsistence
that motion can only pass through the points of its course, and can never

be at any of those points. The emphasis is on the 'he'. If we contrast
states and processes in the above fashion it becomes a matter of definition
that a process cannot be reduced to a series of states, for we can never
say that at a given instant a thing is in a state of motion, for motion is
a process, It is fair to summarise Bergson's complaint about mathematical
time as follows. Time is a composite of instants. Things at an instant
can only have proper ties of being, not becoming, because becoming takes
time. All that's true at an instant is that things are in a certain state,
and no collection of states can add up to a process. The sort of thing
Bergson says is that at an instant a thing can only be in a position, not
in motion, and that no sequence of being in a position adds up to motion.

Bergson's thesis, then,: is that the time of science deals in states not in

processes.

This thesis is either a new assumption, because it does not
follow from the rest of Bergson's account of measureable time, or is to be
derived from Zeno's arguments. Bergson presents Zeno as corrcoborative

evidence for his distinction of motion from change of position/ that is, } F
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of process from a sequence of different positions, but Zeno's arguments

are better taken as the reason for making the distinction, because without
these arguments there is no obvious reason for thinking it contradictory

to say that at an instant a thing is moving. The one potential reason

for thinking so, other than these arguments, is the impossiblility of an
instantaneous process, the fact that processes take time, which one might,
highly dubiously, express by saying that a thing cannot be in process at an
instant. Bergson gave this line of thought more weight than it deserves,

I think, because of his insistence that time)to be measureable)must be a‘
represented via space. Even granted this, it does not follow that the
attributes which are represented are spatial in character. Bergson was
confused by the distinct yet related notions of dimension and spatiality,
and consequently forgot that representations are analogies, and not all

the characteristics of the representation cérry over to the reality.

Because Bergson thought that time is represented spatially, and must be, -
and spatial properties are properties of being, not becoming, that the

only temporal properties which can be represented in space are properties

of being ~ in the case of motion, all that can be represented is being in

a certain position at a certain time, In thinking so Bergson was just plain
wrong. As Russell says of him, he was working with a philosophy of

mathematics that was long out of date., I shall return to this later.

Unfortunately there are other reasons, not related to Bergson
directly, for an apparent denial of process in the scientific world view.

These emerge in Whitrow's book What is Time?, to which I now turn.

G.J, WHITROW

The modern philosophy of science has been a great boon to
philosophers, lending a new weight and authority to old doctrines. Despite
being a mathematician, Whitrow's doctrine on time is Bergsonian. He

concludes What is Time? with this summary:

«es 3lthough our perception of time has many subjective and
even sgciological features, 1t is based on an objecttive factor
that provides an external caontrol for the timing of our
physiological processes, This objective factor 1s what we call
physical time., i{t 1is an ultimate feature of the universe and
1ts relationships with observers, particularly fundamental
observers, which cannot be reduced to anything else. But this
does not mean that 1t exists in 1ts own right: 1t {s an aspect
of phenomena. The essence of time 1s 1ts transitional nature (1)

(1) Ohat s Time? G.J. Uhitrow, Thames % Hudson, London, 1972, g. 177
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The language is new, but the message is the same, physical time is an
objective feature of the world, but it is not real. Bergson would say that
physical time accurately represents phenomena, but it is not real, it is
only a representation. I am at this point concentrating on Whitrow's
popular exposition, rather than on his more careful and sophisticated work
in the philosophy of time (1), because the guiding principles of his
philosophy are clearer this way than otherwise, and my aim is to discover

these, not subtleties.

Concerning the relation of past and future, which Bergson labels
creative evolution, so that past and future differ in ontological status,
the past being created but the future uncreated, with the present being
the moment of creation, Whitrow has the following to say:

Genuine precognition, in the sense of our being able, In
certatn circumstances , to perceive future events before they
actually happen, might perhaps be possible 1f we inhabited a
block untiverse in which ... physical events do not suddenly
occur but are there waiting for us to experience them. This
1dea has already been rejected on the grounds that past, present
and future are in fact objective characteristics of physical
events., But the block-~universe hypothesis has strange tmpli-
cations for mental events, such as our conscilous perceptions
and our decisions to perform physical actions. In a3 block
universe ... past, present and future do not apply ta physical
events, and so they neither come into existence nor cease to
ex1'st - they just are. But whatever kind of universe we inhabit,
mental events certainly come to be and cease to be in our _
personal experience. Therefore, 1f we inhabited a block
universe, mental events would have a rompletely different
kind of existence from physical events., This would have the
most peculiar consequences for cause and effect. In purely
physical causation,an efferct would not actually be produced-
by 1ts cause, it would merely be further an 1in time. But
mental causation of a physical event - such as deciding to
drop 3 stone into a pond = would mean that a cause (in this
case, the decision to drop the stone) suddenly comaes into
betng, but the effact {the splash when the stone strikes water)
would not: 1t would just be. Such a strange difference
between cause and effect would be completely incomprehensible.(2)

Though couched in more modern terms, this line is pure Bergson. I have
quoted it at length because it encapsulates well the modern revamping of
Bergson. The same contrast of the world of physics with the world of
experience is there; the same atcusation that physics and science, at least

insofar as they rely on the block universe, are unable to account for the

(1) The Natural Philosophy of Time

(2) What is Time?, pp. 175-6
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creative freedom of human life; and the same denial of equal status to the

future and the past.

In a discussion of the implications of Relativity theory,
Whitrow shows how mathematical physics tends towards a block~universe
interpretation of phenomena. Unfortunately in so doing he shows how the
opponents of the block universe tend to confuse the ideas of mathematical
physics, even though he does not do so himself, These confusions are

the same ones evident in Bergson.

As is well known, Relativity theory provided a fundamental
challenge to our ideas of physical time, denying the concept of a world-
wide present, and asserting that the temporal order of events could be
different for different observers. It led to an acceptance of the
relational theory of time as against the absolute theory of time, that is,
an acceptance of the theory that instants of time are artificial constructs
from time relations between events, rather than existing in their own
right., Leibniz's theory of time, the relational theory, was found to be
able to accomodate the empirical facts of Relativity theory better than
the Newtonian theory of absolute time. This apparent victory was tempered,

however, by Minkowski's development of a replacement for the idea of

absolute time,

Minkowski developed a four dimensional mathematical space which
ascribed to every event a unique location, and from which could be derived
the temporal order of events relative to any observer. The parameters
were normal, three spatial and one temporal, and each event was located by
a unique quadruple of numbers representing these parameters. It was
therefore again possible to regard instants as absolute, though not
This mathematical space, which Minkowski, called the

Though instants of time were

necessary to do so.
'World', is now commonly called 'Space-Time'.
in a sense reinstated, they were also in a sense banished. Space-~Time
allows of unequivocal dating of events, certainly, but apart from that
time is converted into a spatial parameter, by the simple expedient of

multiplying it by the velocity of light. The idea of temporal distance,
that is, duration, which was so prominent in the Newtonian theory of time,

so prominent that it was used to define time, as for example Locke used it,
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is completely abandoned, even though tﬁe parameter of time is not. In the
Newtonian theory of space, and time, spatial distances are incommensurable
with temporal distances; a spatial length cannot be interchanged with a
temporal one, that is a duration, to specify the 'distance' of cne event
from anotherflt i€ necessary to use two numbers, one to represent the
spatial separation and another to represent the temporal separation. In
Minkowskl's World distance is represented by just one number, which is the
square root of Ax" + Ay~ +Az - *At" , whereAx, Ay, Az, represent the
spatial separation between the events along each of the axes of measurement,
¢ the velocity of light andAt the temporal separation., How temporal
distance, duration, has disappeared can be seen by considering the case of
two events occurring in the same place but not simultaneous; Ax, Oy andAz
are then zero, and the.Space-Time distance is the square root of ;éHth ,
that is, Al=Ict. This quantity is imaginary, due to the coefficient the
square root of minus one, but apart from this numerical oddity the quantity
ct has the physical dimension of a spatial length, because it is the
product of a velocity and a time, This quantity is therefore not a
duration, it is quite literally.a distance, and therefore we can say that
Minkowski's Space-Time replaces duration with spatial distance, and
therefore spatialises time, This conclusion cannot be simply maintained
because of the Ar:I factor which is unique to the time component of the
distance formula and thus distinguishes it from space, but nevertheless

so far as distances between events in Space-Time goes there is no temporal
distance between events, this is replaced by a related spatial distance.
Thus time, indispensable as a parameter of measurement, is dispensed with as

a metrical, that is distance, notion in favour of a spatial relative,

Whitrow believes that Minkowski's Space-Time with its partial
banishment of time tends to support a 'block' view of the universe, one in

which the passage of time is denied objective reality. He quotes

Hermann Weyl:

The scene of acttion of reality 1s not a three-dimensional
space, but rather a four-dimensiomal world, 1in which space
and time are linked together t{ndissolubly. However deep the
chasm may be that separates the intuitive nature of space from
that of time 1n our expertience, nothing of this qualitative
difference enters 1into the objective worlds which physics
endeavours ta crystallize out of direct experience., It 1s
a four-dimenstional continuum which 1s netther ‘time' nor
*space'. O0Only the consciousness that passes on 1n one
portion of this world expertiences the detached piece which
comes to meet 1t and passes behind 1t as history, that 1is,
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as a pracess that is going forward in time and

takes place in space. (1)
There are two closely connected theses here: that time and space are
not qualitatively distinct as experience suggests; and that time does not
pass except for experience. They contradict the fundamental theses of
Bergson's philosophy of time, which insists on the qualitative
difference of space and time and on the passage of time, founding itself
on the objective truth of the experience of time. Weyl's pesitien is
an extreme one, but Minkowski's work accelerated the shift by scientists
towards an acceptance of a four dimensional world view. Just what this
acceptance means is a matter .of interpretation,i{i is one thing to accept
the world as four dimensional and quite another to accept that space and
time are radically alike. We tend to conflate these two issues when
dealing with space and time, hg have no corresponding difficulty

in imagining a four dimensional world in which the dimensions are three of

#*

space and one of mass, or temperature. GScientists have, however, generally

gone further than adopting time as a fourth dimension. As Whitrow says

of Einstein:

Following Minkowsk1's lead, Einstein came to the caonclustian
that the objective world of physzics 1s essentially a four-
dimensional structure, 1ts resolution into three-dimenstional.
space and ane=dimensional time nat being the same for all
observers, "It appears, therefore, more natural," he wrate,
Rto think of physical reality as a four~dimensional existence,
instead of, as hitherta, the evolution of a three dimensional

existence,.® (2)
Einstein is here adopting a more moderate position than that of Weyl,
or at least it is prima facie more mdderate, because it does not assert
that space and time are radically alike, only that the idea of passage
is to be rejected as a feature of the world. HNevertheless Einstein is
going beyond the idea of time as a fourth dimension, and claiming that
its relation to space has to be interpreted in a certain way, as a

dimension of existence rather than passage.

Einstein's more moderate position is perhaps the minimum that

can be maintained. The reason is that while Minkowski's Space-Time gives

an adequate representation of space and time, ascribing definite locations

(1) What is Time? p. 125
(2) What is Time? p. 125-6 Etinstein quoted from Albert Etinstetin,

Relativity, The Special and the General Theory, A Popular Expasitian,

transilated by R.L. Lawson, Crown, New York 1261, p.150.



9z.

to every event in Space-Time in accordance with the demands of Special
Relativity theory, there is nevertheless an essential fact about the
theory that prevents the interpretation of this Space-Time as the history
of a spatial world. This fact is that, according to Relativity Theory,
there are circumstances under which it is impossible to determine uniquely
the temporal order of events, where no observer's recording of the

temporal order of the events can count as more valid than any other, and
consequently there is no sense, practically speaking, in saying that they
have a unique order one to another even though they have a unique order to
each observer. The circumstances under which this occurs are when the
events in question can not be causally related one to another because of
the limitation on causal propogation imposed by the finitude of the speed
of light. As a consequence, although each observer has a three
diminsional space with a time in which all the events as observed stand

in determinate temporal relations, the world as a whole cannot be treated
as if it were such an observer. There is not, and cannot be given the

¥
' finitude of the speed of light, a universe-wide present moment; that is,

K

.

:the concept of simultdéity applicable to an observer at a point of space
icannot be extended to whole world. Given this, Einstein's c¢onclusion as
quoted by Whitrow follows easily, for the whole world can be regarded as
a single being which evolves through time only if the concept of distant
events being simultaneous is always and everywhere naintainable so that
the idea of a world~wide simultaneity can apply. Thus for Einstein to
reject the idea of a cosmic evolution is for him to be as moderate as
possible given the correctness of Relativity theory. He deoes not here
as Weyl does dismiss the passage of time as an aspect of consciousness,
though he is not precluded from doing so, nor does he arpgue for a
radical similarity of space and time, though apgain he is not precluded
from doing so. Putting Einstein's point very imprecisely, we might say

that all our little evolutions do not add up to one big evolution.

Whether or not the concept of passage has to be abandoned
entirely given the truth of Relativity theory is a matter requiring
i decision. The concept of the passape of time at a point of space is not
obviously untenable, but passage has to be untenable for any object with
spatial extension, for then the same considerations apply as apply for
the world as a whole. The guiding principle in this decision must be

whether we think that time can pass for the parts but not for the whole.
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If we think not, then we will dismiss passage an only an aspect of
consciousness, as Weyl does, But must we think not? Many theologians
have thought that passage is a real feature of the perspective on the
world of created beings, but not a feature of the divine perspective.

If time passes only from the perspective of a spatial point, is that
sufficient to show that passage is unreal, only a feature of
consciousness? Whitrow reinstates the objectivity of passage by
pointing out that by the definition of simultaneity in Relativity theory,
no problems can arise with the simultaneity of events that occur at the
same place, but wiether this is sufficient for passage is another matter.
However we decide this question of local passage, the physicist will make
one demand of it, that he be able to refer to all events at a given place
as equally real at least from the perspective of his four dimensional
Space~Time, for Space~Time, being without passage on the large scale,

is nevertheless not insensitive to the occurrence of events, or more
accurately perhaps, it requires their existence., Whether or not this
requirement suffices to eliminate the idea of passage is a question
beyond Relativity theory, applying equally to all physical theories

which require such reference. Einstein obviouzly thought that it was not
this requirement which banishes passage, but rather features special to

Relativity theory.

In this short discussion of the remark Whitrow quotes from
Einstein, it has become quite clear that the considerations which
motivate the mathematical physicists, and the significance of their
positions regarding the nature of time, do not mesh straight forwardly
with the Bergsonian line of Whitrow. It is difficulﬁ)for example)to n =X
straightforwardly accuse mathematical physics of spatialising time,‘%ﬁéir
position is too subtle for that. The closest one can get is Whitrow's
comment on Space-Time, that '‘the guiding concept is evidently more
spatial than temporal'(l)., The anti~scientific world view has had to
édjust it accusations to compensate; nevertheless the fundamental complaint

is the old one, that in formulating it s world view science has at its
vary root missed important features of the real world, especially

temporality and change.

(1) What is Time? p. 125
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THE BLOCK UNIVERSE

Those I have characterised as belonging to the scientific camp
are far from united in their world view, they are equalled in their
division of opinion only by those I have characterised as Bergsonian,

Nevertheless, each camp has essential characteristics.

The scientific camp believes that the scientific method is the
way to all true knowledge, except for that knowledge which belongs to the
methodology of the sciences. Concepts and theories which are found not
to be compatible with findings of science are to be reconstructed until
they are. Extreme forms of this position are the physicalism of Carnap
and the linguistic reduction of Ayer, but there are many more moderate,
such as Russell and Schlick. Such a position does not deny truth to the
non-scientific, it says rather that the final arbiter of truth is the
scientific method. A pre-scientific and a scientific theory are on the
same footing, they must stand the test of the method, and if they do not,
so much the worse for them, As a consequence our ordinary ways of speaking
are very often regarded as shoddy or careless ellipses for an accurate
artificial language constructed to meet the rigours of the scientific
method. Quine is perhaps the most brazen advocate of the virtues of
artificial or what he calls 'canonical' language, but the attitude is

shared hy all.

In the opposite camp, which I have called Bergsonian, the
followers believe in variants on the falsely - modest ‘'ordinary
language' method, which aims to avoid the starting systems of the other
camp and found truth on what we ordinarily say, on the common sense view
of the world. Although by talking of ordinary language and common sense.
such philosophers seem to be taking a pragmatic line, this is far from
the truth, and tends to downgrade the common sense foundations of the
empirical sciences. The method ofthe Bergson ian camp has not been given
a general degscriptive name as the scientific method has, but such an
underlying method is certainly there, In earlier times it would have been
appropriate to call this method psychological, for that is certainly
Bergson's heginnihg point, but such a name is inappropfiate now, since
psychology has aspired to the status of a natural science. The
philosophers who follow this unnamed method believe that truth is

ultimately to be founded on-the conditicns of and for human experience
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and action. The method is no more (or less) epistemological than the
scientific method, for both aim to explain the ultimate foundations of
human knowledge, nor is it more subjective than the scientific method,

for it claims that the human condition is the objective basis of human
knowledge, as does the scientific method. I intend to call this method
humanistic, even though that is something of a misnomer, because it insists
on seeing the world as man~centred, and its structure as the structure

of human life. I shall not go into this deeply as yet, since my

immediate concern is with the block universe, but a few words are in

order,

The constant complaint of those who are influenced by Bergson,
and many others as well, is that knowledge gained by the scientific
method simply leaves out or cannot express human experience. The
future, which is humanly unknowable and unpenetrable, is treated by
science indifferently with other times. Perceived qualities, which are
humanly immediately known become hypothetical constructions in science,
where it deigns to attend to them. Human action, which is free or
otherwise, purposeful or otherwise, is treated by science indifferently
with the motion and structure of material bodies. Even when science
seems to become more human, say taking sense data as fundamental, it
treats only of the sensations and connections among those sensations,
not of the man or other being who senses. The man-centred view, which
objects to science in the above respects, is thus closely allied to
phenomenology, which insists that the senser and the sensation
(sensee?) come together indivisibly. Fortunately, however, the view
does not have to commit itself to the phenomenological method, for it
can instead believe that what we ordinarily say about things, as
enshrined in the language, is at heart correct. Ordinary language
and thought holds the place for this view that a collection of data
does for the scientific, Thefundamental clue as to its method of
arriving at truth can be found in its attitude to concepts or theories
it finds abhorrent; that where a concept or theory is not compatible
with the known conditions of human life, it must be revised until it
is. For example, science must be revised, so that it does not treat
the future indifferently with the past, because human life is not
like that, Talking of the conditions of human life in this fashion
ig very like talking of a form of life in the Wittgensteinian sense.
Indeed the believers in ordinary language would go along with

Wittgenstein's attitude, as reported by Pears, 'Language is a part
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of human life and it should be examined in that setting with all its

complexities of form and function'(l).

When it comes down to it, the later Wittgenstein and Bergson
share a similar anti-scientific attitude. They cannot deny the practical
power of science, but they can sharply divide off philosophy from science
and reprimand science for forgetting its station as servant. Pears expresses
the later philosophy of Wittgenstein as having this temper:

The transcendental treatment of religion and morality has
gone, and its place has been taken by a kind of linguistic
naturalism; there are these forms of human 1ife and thought,
and, since they have no {ndependent basis outside themselves,
a3 request for thetir justification can be met only by a caraful
descritption of the language in which they find expression,
and of 1ts place in our lives. 1 this were all, the solution
(ie the justification of morality) would be a familiar one.
But set in the context of his later philosophy, 1t has
effect: for he treats scientific argument and even logic 1in
the same levelling way. (2)

Bergson would heartily agree with Wittgenstein's diminution of the sciences,
and the characterisation of philosophy as a special kind of activity; for

both writers the appeal is ultimately, as with the phenomenoclogists, to human
nature, A coreollary of the levelling of science and logic to just two
among many forms of life is the relativisation of truth to forms of life, but
with the interrelationship of forms of life as various expressions of human
nature, which takes the viciousness out of the relativity of truth, a
substitute for absolute truth is found. For Bergson the substitute for

truth is the reality of human experience, he allows truth to the

mathematical and scientific ideas of time, for example, just insofar as they
represent a systematisation of human experience. The believer in science will
not accept the 'just insofar' here; science certainly is a systematisation

of human experience of the world, but it aims to be more, to be a
systematisation of the way the world is. Against this Bergson and
Wittgenstein agree; man is the measure of all things, and therefore human life
and the human world is what it seems to be, and the method of finding truth
is by accurately describing the way things seem to be. For Willgenstein this
is a question of human language, for Bergson one of human psychology, but

the method of discovering truth is fundamentally the same, and I shall call
it 'humanistic'. Enough said on it for now, iet us return to the block X

universe.

(1) Wittggnstein, David Pears, Fontana Modern Masters, London, 1971, p. 15,
(2) Pears,P. 35
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As I have described the matter earlier in this chapter, the term
"hlock? is applied to that conception of the universe employed by scientists
and mathematicians. This conception is supposed by its opponents to be
unsound for a variety of related reasons which I have presented, and consists
of the accusations that according to it:

1.  Different times coexist

2. Time is just another dimension of space

3. Time is composed of instants

4., Tenses do not describe real features of the world.

In contrast to these the opponents of the block universe hold that:

1} Only the present exists

2. Time is radically different from space

3! Time is composed of durations, not instants

4, Dates and chronologies do not describe real features of
the world,

These two sets of theses determine two world pictures. The second set is a
fairly reasonable representation of that point of view which pictures the
world as a three dimensional object evolving in time., The first set,
however, is unacceptable to those who believe in the block universe (1},
however much it may indicate their opponents analysis of what is wrong with
it. The first three propositions of this set together constitute the

Bergsonian or similiar characterisations of the block universe.

Richard Gale in The Philosophy of Time expresses the opposing

positions rather differently, and more neutrally, in order to show how each
can deal with McTaggart's paradox. Using MeTaggartt's terminology of
fA-seriesg' for the series of events as past, present and future, and
1B—series' for the series of events as before and after, Gale gives four

tenets which together constitute what he calls the B-Theory. of Time, These

are:

(1) The A=series 15 reductible to the B-serties since
A~determinations can be analysed in terms of B-relattions

between events;

(2) Temporal becoming *s psychological since A-determinations
involve 3 B«relation to an observer;

(3) The B-sertes s objective, all events being equally real;
and .
(4) change is analyzable solely in terms af B«relations
between qualitatively different states of 3 single thing. (2)

’

(1) one reason is that it prejudges the issue of the relationality of time.
(2) Richard M. Gale, The Philosophy of Time, Mac@illan, London, 1948,
p. 70
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The corresponding tenets held by the opposition he describes as:

(1) The B~series 1s reducible to the A-series stince
B-relatilons can be analysed in terms of A-determinations:

(2) Temporal becaming vs intrinsic to all events;

(3) There are important antological differences between
the past and the future; and

(4) Change requires the fA-serties. (1)

Although the mode of expression is very different in Gale's lists the
overall positions determined by them are obviously closely related to those
I have described, the main difference being a shift to talk of 'reduction’
and 'analysis'!, and more of an emphasis on temporal expressions, where in
contrast Bergson is more openly metaphysical in his argument. It is clear,
however, that throughout there are two major determining factors of the
block universe, one concerned with the elimination of temporal passage, and

the other concerned with the nature of the spatio-temporal continuum.

Perhaps the most lucid advocate of the elimination of passage is

Donald C. Williams, whose paper, The Myth of Passagg(2) has become central.

In that paper he argues that the universe of space and time is at least a
four dimensional manifold, and that any idea of passage over and above the
temporal aspect of this manifold is superfluous at best and at worst
contradictory. Passage as he conceives it isa combination of two ideas:

the unique nature of the present and the extension of time. This combination
can occur in many ways, but all treat the present as a continuant which lasts
through time, Indeed it seems impossible to explain the special character
of the present without implicit reference to other times, for if only the
present is real, when one says a thing was so and so, or will be, one is
strictly speaking refering to nothing at all, but obliquely to something
present, perhaps to a memory or anticipation. To think of the present as
enduring is to think of it lasting through time; to think of the present as
the locus of change is to refer present events to events at other times, for
change is change from, or change to. williams' criticism of passage so
conceived is penetrating, and I believe effective. I shall return to this

later, for I wish first to examine the idea of the manifold.

To believe in the space-time manifold or continuum one does not

have to believe a great deal, For Williams:

{1) op.cit p. 77 . | shall discuss McTaggart later.
(2} Journal of Philosophy 48 (1951}, p.457
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++«the universe consists , without residue, of the spread
of events in space-time, and that {f we thus accept realistically
the four-dimenstional fabric of juxtaposed sctualtities we can
dispense with all those dim nonfactual categories which have
so bedevilled our race... {1)

We do not, however even have to go so far as this,nor is it essential to
Williams' paper that he does. He is arguing rather that, whatever else
there is, there is at least this four dimensional fabric of events.

Bertrand Russell and Willard Van Orman Quine take similar lines. Ultimately,
the conception of the manifold or continuum is mathematical in character,
and develops by dropping from the idea of a spatial continuum anything

that identifies it as peculiarly spatial. The bare minimum that is left is
found to be extendable to time, thus forming a four dimensional continuum
which underlies spatial and temporal characteristics. This 'bare minimum'

will be the next topic for discussion.

The opponents of the manifold have two strings to their bow,.
I said above that the block universe has two major characteristics: it has
no place for passage, and it is a four dimensional continuum of space and
time, Corresponding to these are the two aspects of the attack on the block
universe: a defense of passage, and a critique of the continuum., Since
what we are at present concerned with is the block universe, it is only the
critique that concerns us. Up till now, however, we have been setting up

straw men. It is time the advocates of the block universe spoke for

themselves,

THE SPACE-~-TIME MANIFOLD

The conception of a space-time manifold does not require
mathematics, though it gains purity and precision from mathematics, and is
a very old idea. However until the concept of temporal extension or
distance was well developed the manifold tended to be connected with a
rather different idea, that of a god's eye view, of the 'eternal present’.
The idea of the manifold proper is well articulated in John Locke, under the

influence of Newton and his mentor Barrow, who concludes his chapter

(1)} op. ctit. p. 458
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*Of Duration and Expansion Considered Together':

+«s EXpansion and duration do mutually embrace and camprehend
each other; every part of space being in every part of duration,
and every part of duration im every part af expansion. 5Such
a combination of distinct tideas 1s, { suppose, scarce to be
found 1n all that great variety we do or can conceive, and
may afford matter for further speculation. {1)

Indeed it has. Not that Locke, any more tnan Newton or Barrow, abandoned
the idea of passage or succession; for him 'Duration, and time which is a
part of it, is the idea we have of perishing distance, of which no two
parts exist together, but follow each other in succession...'(2). Locke's
hint at the manifold was taken up much later by Samuel Alexander, who
denied that time and space were distinct ideas and asserted that: they are
both derivative ideas from the primitive Space~Time(3), but even for him

the successive nature of time was intrinsic.

The manifcold can only be said to be fully conceived when the idea
of succession as perishing distance is dropped from it, as Williams argues
forcefully, but nevertheless it has underlaid most thinking in science.

Kant's position is typical:

We represent the time-seguence by a 1ine progressing to
infinity, in which the manifold censtitutes a serties of one
dimension only; and we reason from the properties of this
1ine to all the properties of time, with this one exception ,
that while the parts of the line are simultaneous the parts
of time are always successive, (4)

From the earliest period the quantification of time was needed for the
statement of physical law,this analogy of the spatial line was used in
time's representation., The concept of acceleration, that is of changing
rates of speed as measurable meant that units of time had to be representable
in such a way that variation within the unit could also be represented,

The first method of representation to hand was geometry, and indeed

Galileo used this in his computations for artillery problems, even inventing
the first ancestor of the slide rule for such computation(5). Geometrical
representation was enriched by Descartes with the combination of algebra
and geometry in coordinate geometry, which reinforced both the value of
algebra and the spatial representation of time. Leibniz and Newton

completed the task of rendering algebra suitable to the expression of both

(1) Essay BklIl, Ch.15, Para. 12, p.121.

f2) ibid 1I-15-12, p. 120

{3) e¢f. Samuel Alexander, Space, Time and Deity.

(4) immanuel Kant, Critigue of Pure Reasan, trans, N.Kemp Smith, Papermac,
MacMt1llan, London, 1%33, p.77.

(5) cf. Stillman Drake, Galileo and the First Mechanical Computing Device,

Scientific American, April, 1976, p.104.
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motion and geometrical relationships. In this developed algebra, the
differential and integral calculi, temporal and spatial variables are
treated indifferently; though the calculi do not in any respect identify +then
as one and the same, the calculi nevertheless do not register any of their
differences. Once this stage has been reached the concept of succession

as 'perishing distance' is entirely superfluous to representations of time,
which is represented just as spatial dimensions are, by the set of real
numbers. The mathematician and the physicist thus in a sense spatialize
time, in that the representation of time is no longer from arithmetical

but from geometrical sources; it is no longer an arithmetic but a geometric
continuum. Consequently, though none of Locke, Newton, Leibniz,or Kant
deny the successiveness of temporal instants, the concept of succession

in so far as it requires the perpetual perishing of times is subsidiary.

There was no motive to alter this analysis of time until there
was seen to be an intolerable tension between the ideas of temporal duration
and temporal succession, Even so the manifold was the predominate aspect
of their theory of time; that is, they believed that time and space can
and should be represented by a continuum of four dimensions, each
dimension of the continuum having the number of points of the real line.
There is of course a gulf between the representation of time in this fashion
and its actually being a dimension of a continuum, but the foundation is

laid for the later completion of the theory of the manifold.

This completion is described by Bertrand Russell in his

Principles of Mathematics, where he suggests a method for eliminating

tenses from references to time. He analyses temporality as the relations

of a given term to various times:

«+s+change 1s due, ultimately, to the fact that many terms
have relations to some parts of time which they do not have to
others. But every term 1s eternal, timeless, and immutable;
the relations 1t may have to parts of time are equally tmmutable.
It 1s merely the fact that gifferent terms are related to
different times that makes the difference between what exists
at one time and what exists at another. And though a term may
cease to exist, 1t cannat cease to be; 1t 1s still an entity,
which can be counted as one, and cancerning which some proposittions

are true and others false.(1)

(1} Becrtrand Russell, The Principles of Mathematics, George Allen R Unwin,
London, 1937, p. 471.
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For Russell, then, Locke's idez of ‘'perishing distance', the idea of
temporal succession, is entirely wrong; to cease to exist is not to cease
to be, so King Wenceslas is still an object, though he deoes not bear certain
relations to the present and so does not now exist. Being is a timeless
concept; though coming'to be and ceasing to be are temporal, they apply
only in relation to specified times. This is the general manouevre for
the elimination of tenses. Where Russell here makes tenses relative to
times, other writers make them relative to events, normally the utterance
which is now spoken, The difference is for our present purposes marginal,
occurring because time was for the Russell of the'Principles‘ absolute, so
that instants are entities, whereas for.other writers, particularly after

Einstein, time is relative so that instants amount only to relations

between events.

A similar position is taken by Quine, who more explicitly treats

time as spacelike:

Tense...is to give way to such temporal gqualifiers as 'nou’,
‘then','before t', 'at %', 'after t', and to these only as
needed, These qualifiers may be systematized along economical
1ines, as follows.

Each specific time or epoch, of say an hour's duration,may
be taken as anhour-thick slice of the four~dimensional material
world, exhaustive spatially and perpendicular to the time axis.
(Uhether something 1s an epoch in this sense will depend aon
point of view, acecording to relativity theory, but 1ts existence
as an objeet will not.) We are to think of t as an epoch of
any desired duration and any desired -posttton along
the time axis. Then, where x 15 a spatiotemporal object,
we can construe '5 at 3‘ as naming the common part of x and

t. (1)

Ue can treat the indicator words *‘now' and 'then' on 3
par with *}* and 'yout, as singular terms. Just as the
temporary and shifting objects of reference of 'I! and 'you'
are people, those of *now' and ‘then' are times or epochs,
't now' and ' then' mean ‘4 at now', 'l at then'; the custom
just happens to be to omit the ‘at' here...{2)

In a footnote Quine supplements his position:

++» Strawson argues against viewing ‘now' as a singular
term. H1is argument is that 'now'’ sets no temporal boundarties.
One possible answer might be to defend vagueness; another
would be to canstrue the temporal boudaries as those of the
shortest utterence of sentential form contatining the utterance
of 'now? 1n question. The latter answer 1s in our present
spirtit of artificial regimentattion...({3)

(1) ®<1lard VYan Orman Quine, Word and Object, MT R Wiley, 1960, p. 172,
{2) ibid p. 173,
(3) tbid p. 173,
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Quine treats time as much more spacelike than was envisaged by Locke,

Newton or Kant. Not only is time to be represented as spacelike, but a

moment is to be a hyperplane at right angles to the time axis. This really

spatializes time, for perpendicularity is a geometrical characteristic of
spatial dimensions; nor can the accusation of spatialization be avoided
(Quine welcomes it) if such talk of perpendicularity is to be taken
seriously; for consider the analogous case of the variation of time with
temperature -~ there is no point in considering time and temperature as at
right angles to one another, which would suggest that time and temperature
are commensuraeble. , that is, that the same measure could apply to both;
similarly the perpendicularity of spatial dimensions to time only makes
sense if the same measure can apply to both, so that a measure of time can
be equivalent to a measure of spazce, The conception of the space-time
manifold does not need this extreme identification of time with space.
Williams, though he finds the idea of the uniqueness of time with respect
to space superfluous, emphasises that this is no necessary conclusion:

The theory of the manifold leaves abundant room for the
sensitive ohserver to record any describable difference he may
find, in tintrinsic qualtity, relational texture, or absolute
direction, between the temporszl dimenstion and the spatizl ones.
He 1s welcome to mark 1t so on the map. The very singleness
of the time dimension, over agatinst the amalgamated three
dimenstions of space, may he an 1diosyncrasy with momentous

effects... (1)
Quine does not seem to treat the manifold thus neutrally, even though he

does not explicitly draw the conclusion that time is a fourth dimension of

space., He says:

Physical objects, conceived..,four-dimenstonally 1in space-
time, are not to be distinguished from events or, in the
concrete sense of the term, processes. Each cemprises stimply
the content, however heterogeneous, of some portion of space-
time, however disconnected and gerrymandered, What then
distinguishes material substances from other physical objects
is a3 detail: 1f an object is a substance, there are relatively
few atoms that lie partly in Tt (temporally) and partly

outside. (2)
Quine's position is here much like that which Williams sees as a
possibility: the explanation of enduring physical objects as those which

are elongated in the temporal direction, and the singularity of time as

(1) Williams, The Myth of Passage, p. 467.
(2) Quine, Word and Object, p. 171,

n?
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the world's causal graininess in that direction, much as a plain shows a
preference for a certain direction because the trees are bent in that
direction by prevailing winds; things just happen: to be bent in the
temporal direction. What distinguishes material objects from others is for
Quine that their component parts (atoms) maintain constant spatial
relationships one to another over a considerable period of time, But the
expression of this materiality cannot be so neutral for Quine, because
tatoms' cannot be given the ordinary interpretation, but must be considered
as four—-dimensional entities in their own right. Material objects are
therefore interpreted as four-dimensional entities whose four-dimensional

parts relatively rarely intersect their four-dimensional boundaries.

Such conceptions of what distinguishes time from space seen
unexceptionable on the face of it, given an original acceptance of the
manifold in its neutral form as described by Williams above, for they
represent sufficient conditions for identifying the time direction and
enduring objects. What is exceptionable is that these conditions should
also be necessary ones. Both Williams and Quine are inclined to regard the
conditions as necessary and sufficient,rEgat is that what makes one
direction in the manifold temporal is the de facto causal 'grainness' in
that direction, or the relative lack of intersected boundaries in that
direction. Williams is more reluctant to think so, but finds the position
compelling. And indeed it is, for the aspects of it which result in this

conclusion implicitly presuppose the conclusion itself.

To see the circle involved, consider the concept of four—
dimensional boundaries, upon which the idea of a four dimensional entity
rests. A boundary is a point which separates two parts of line, a line
which separates two areas, or a surface which separates two volumes. In
each case the boundary is commensurable with what it bounds. Similarly
we may conceive of temporal boundaries, points such as birth and death
marking off the history of a thing., Here the boundaries, birth and death,
are commensurable, that is, have the same measure, as the life, and the
sweep of history. When such temporal boundaries are used in conjunction
with spatial ones, there is no obvious reason why the result should be a
spatio—temporal boundary unless all that is meant by this is that there is

a boundary in an analogous four-dimensional space. There is no guarantee

that temporal duration and spatial distance will be commensu rable so that
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there would be sense in talking of a spatio—temporal boundary, and as

I have said, it is characteristic of boundaries that they are
commensurable with what they bound. In.other cases we are not even
inclined to make this mistake; a multidimensiomal plot of temperature
against position does not dispose us to the conclusion that temperature
and position are commensurable. Since talk of spatio-temporal boundaries
presupposes the commensurability of space and time, it is small wonder

that this conclusion emerges.

More obviously question-begping is the idea of Williams
that 'The very concépt of "things" or "individual substances" derivess
from a peculiar kind of coherence and elongation of clumps of events in
the time direction'{(l). This is supposed to be true regardless of any
absolute difference between space and time, but it presupposes that there
is no such difference, because the very idea of elongation in the time
dimension implies a comparison of the time measure with the spatial
measure, and the conclusion that the time is longer than the space; that
is, it presupposes that space and time are commensurable, that there is
no intrinsic difference between them. The remark I quoted by Williams here
is not central to his arpument, but it does I think well illustrate the

wronz thinking that ome can all too easily fall into when thinking of

space~time,

The concept of a boundary can of course be stripped of its
metrical aspects, to become a purely topological notion which would be
applicable to the manifold, but there are important consequences of so
doing. The most important is that if the manifold is treated topologically,
no concept of spatial or temporal distance can be fundamental because, to
put it imprecisely but adequately, topological properties are those which
remain invariant despite the deformation of a thing, and metrical or
distance properties do not. The charge of presupposing the commensurability
of space and time can:be aveoided by restricting boundary concepts to
topologically invariant properties, and the passage from Quine concerning

material bodies should perhaps be so interpreted. But consider what

Williams has to say:

(1) williams, p. 468,
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Living bodies 1in particular have 2 spectal organized trend
timewiSe, 2 conatus sese conservandi, which nothing has in
spatial section. Characteristic themes of causation run in
the same directien, and paralleling 311 these, and accounting
for their importance and obviousness to us, 1s the pattern of
mental events, the stream of consciousness...{1)

Running 'in the same direction! is a metrical notion, and 'paralleling'’
more obviously so. These notions should be replaced by topological ones,
and should not be used, as they are here, to suggest that causation is a
topologically invariant relation, It is only by the assumption of
topological invariance in the four-dimensional manifold that notions like
‘paralleling' can be introduced with regard to time in the first place;
at least, this is so if 'parallel! is intended to be univocal for space-

time.

In the passage I just quoted Williams intends to be giving reasons
in support of the 'hypothesis that the peculiarity of the time dimension
is not... primitive but is wholly a resultant of those differences in the
mere de facto run and order of the world's filling'(2). He proceeds to
describe rotations of sections of the world so that:

It 1is conceivable; though no doubt physically impossible,
that one four~dimenstional a2res of the manifold be slewed
right angles to the rest, so that the time order of that ares,
as composed by 1ts tnterior 1ines of strain and structure,
runs parallel with a spatial order in 1ts environment,(3)

This assumes two things, that the relations which make 'interior lines

of strain and structure' are invariant under the required rotation, and
that space and time are commensurable; it assumes these things in order to
support the hypothesis, that the manifold is isotropic, that is contains no
preferential directions, Neither of these two assumptions is self evident,
nor can either without question-begging be used to suggest that the

manifold is isotropic.

If the manifold were isotropic, its lawe being formulable
independently-of reference to direction, then there would be no relations
between events which could not in principle hold between any other events
in the manifold. Tﬁus any event could be causally related in any other,
any event could in principle be earlier than any other, any event could
(1) Willtams, The Myth of Passage, p.46d.

(2) ibid , p.468 .
(3) 1bid, p. 4é8.
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be adjacent to any other. This is only possible if all relations between
events are in principle indifferent to temporal and spatial orientation.
It is this possiblity, together with the commensurability of time and
space, with which it is related, that provides evidence for the isotropy
of the manifold., Indéed the commensurability requirement is redundant,
though necesgsary, for an aspect of spatial commensurability is the
rotatability of rulers, that is,physical distance measures, so that they

function equally as measures in any spatial direction.

Though it is true that the manifold shows the regularities it
does regardless of whether these are de facto or necessary, the very
descriptions of these regularities contain assumptions as to the nature
of the manifold. In the case of Williams and Quine it is not clear what
is attributed topologically to the space~time manifold and what is
attributed to other factors. The conceptual foundations of the idea of
the manifold need careful expression, and this will be my next task.

But before I proceed to that, there is another important aspect of the

manifold which I have not touched upon except briefly in relation to

Bergson.

THE STATE OF CHANGE

Bertrand Russell in The Principles of Mathematics not only sets

out to eliminate tense, but also demies that there can be any such thing

as a state of change or a state of motion. He says:

It 1s to be observed that, in consequence of the denial of
the infinitesimal, and in consequence of the alltied purely
technical view of the derivative of a function, we must entirely
reject the notton of 2 state of motton. Motion conststs merely
in the occupattion of different places at different times,
subject to continuity... There 1s no transition from place to
place, no consecutive moment or consecutive pastition, no such
thing as velocity except in the sense of a real number which
is the limit of a certatn set of quotients. The rejecticn of
velocity and acceleration as physical facts (345. as properties
belonging at each instant to 2 moving point, and not merely
real numbers expressing limits of certatn ratios) involves...
come difficulties 1n the statement of the laws of motion; but
the reform introduced by Ueilerstrass in the tnfinitesimal calculus
has rendered this rejection imperative.{1)}

(1) Bertrand Russell, The Principles of Mathematics, p. 473.




Russell could hardly be more emphatic., In discussing Zeno he is as

definite:

"1f evergthing 1s in rest or in motion in a space
equal toe +tself, and if what moves s always tn the
instant, the arrow in {ts flight 1s <{mmovable." This
has usually been thought so monstrous 2 paradox as
scarcely to deserve sertious discussion. To my mind,
} must confess, it seems a very plain statement of a very
elementary fact, and its neglect has, | think, caused the
quagmire in which the philosophy of change has long been
immersed. (1)

The denial of velocities and accelerations as strictly applicable at
instants of time means that the laws of motion are complicated, because
normally they are expressed using instants. For example, Newton's first
law, that an object will move in a straight line with uniform velocity
unless acted upon by a force, cannot be stated as simply as it usually
is, but becomes a statement about the behaviour of a body over a
stretch of time, because it is only with this that wvelocity (and
acceleration) can be translated into sequences of positions at different

instants, and all Russell will allow at instants is position.

There are two reasons for rejecting states of change and motion,
though the two are closely related. The first is the same reason as that
for rejecting infinitesimals. A velocity is not to be interpreted in
terms of infinitesimals, but in the way mathematics has made logically
sound, by the theory of limits. Infinitesimal quantities are
paradoxical because although being arbitrarily close in size to zero, they
are not zero, but have a kind of indefinite size. Examples of
infinitesimals can be found; for example, a line segment is infinitesimal
relative to the area of the square it forms a side of, but they play no

part in the infinitesimal calculus after Weierstrass introduced the

interpretation by the theory of limits.

The second reason for rejecting states of change lies in the
theory of the variable. As Russell and Frege argued, the idea of the
variable as something which changed was fraught with difficulties for
mathematics. For instance, the Euclidean treatment of pgeometry does not
require reference to time at all, but differential geometry uses, and

must use, the idea of the variable. But the idea of the variable as

(1) op. cit p. 415
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something which changes introduces time, an element foreign to the
Euclidean treatment of geometry, and sentences result like *As the line
rotates, its point of intersection with the plane moves...'
Mathematicians have always regarded such expressions as mere ellipses,
as shorthand,not involving true change at all, but until the time of
Frege there was no satisfactory means of eliminating them. Frege
criticized the whole idea of the variable as a thing, explaining it
rather as a form of quantification over a range of wvalues or constants.
Russell's interpretation somewhat later was similar, and it was this that
led him to accept the paradox of Zeno mentioned above, For the variable
is nothing over and above the values or constants which form its range,

g0 that to vary over time is to be a set of constants which exist at

various tines.

The connection between the two reascons for denying states of

change is well described by Russell:

+e« Zeno's argument contains an element which s
specially applicable to continua. I!n the case of motien,
<t dentes that there 15 such a thing as a state of motion.
In the general case of a continuous vartiable, 1t may be
taken as denying actual infintitesimals. For tnfinitesimals
are an attempt to extend to the values of a variable the
variability which belongs to 1t alene. When once 1t s
firmly realized that all the values of a variable are

constants, 1t becomes easy to see, by taking 3any two such
values, that thetlr difference 1s slways finite, and hence
that there are no infinitesimal differences.’ (1)

Russell's diagnosis of the cause of the Eleatic problem follows:

This statie theory af the variable is due to the
mathematicians, and its absence 1n Zeno's day led him ta
suppose that continuous change was impossible without a
state of change, which t{nvolves infinitesimals and the
contradiction of a body's being where it 1s not. (2)

As we saw earlier, Bergson's position on the matter is similar to Zeno's,
except that he embraced the other horn of the dilemma, and instead
of denying change he denied the quantifiability of time, and affirmed

change and motion.

It is the analysis of the variable, them, which leads Russell
to deny states of change and motion, thoughyas he claims, this does not

(1) Russell, Principles of Mathematics, p.357
{2) 4bid p.I51-2,
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inply that there is no chajge, or that change cannot be continuous.
Nevertheless the idea of something ¢hanging while remaining the same, which
had for so long underlain the concept of change, has to be abandoned along
with states of change, or rather modified into an almost unrecognisable
form. For the relation between a variable and its values is not one of
successive assumption of the values, but rather as Russell none too
happily puts it, one of‘indefinite‘reference to the members of the class
of values which constitute the variable's range. The notion of indefinite
reference is indeed not a happy one, and in the work of Frege the variable
is replaced entirely by the range of values, so that the wvariable has an
expository and shorthand usage only. Thus identity over time,which was
always a presupposition of change, is replaced in a similar manner to the
identity of a variable over its range, with the class membership of the
values of the range. Identity over time is no longer strict identity, the
object which endures becomes a class whose elements do not endure and are
quite distinet one from another, and the endurance of the object is
expressed by giving the membership of the class. This result does not
follow so long as the variable is allowed some status as an entity which
dcan be counted as one, and concerning which some propositions are true
and others false'{l). The phantom presence of the variable in the
Principles was ultimately eliminated in an amendment to Principia
Mathematica(2), The idea of identity through time thus fully diSposed of
as true identity, the character relating the elements of the class which is
now the object is given a name, 'gen-identity' or variants on this. Objects
cannot be wvariables, but the various momentary stages of thing all are

the one object; this identity is not to be taken, therefore, as asserting
that all the momentary stages are identical, but as asserting that they
belong to the one object, just as all his body cells belong to the one

man even though they are not identical one with another; this relation of
belonging is one form of class membership, the man is identified with the
class-of his momentary stages, as he is with the class of his bodily parts.
There remains nothing which is identical over time, if this is to mean
that things existing at different times are themselves identical. Homentary

stages of an object exist only at moments, the class of momentary stages

does not exist at any moment, thoupgh it exists,

(1) Russell, p.471, quoted earlier.
(2) Wwith the recognition that there is no need of the distinction between

real and apparent variables.
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foAvilind o instont, so that not only dJoes the thinrs chanse over o nosiad
of tine, but 28 any instant it is chnnoin~, Zub whntever the ind of
chanzez, hie thing chanpging soes throush a1l fhe detersinate o terintios
belween those at the bezimning and end of the chanme. Should we thus say

; it has an indetervinnte

that 2% 2n instant when the objact ia

characteristic? Ue cannot, beczuse i the chanze were to end o

instant, ag it could, the object would have =z determinmte, not an
indeterninate characteristic., Conseguently we have the uonuaadiction,“q

- . . - ; . r s s ...
Tor the specinl cnse of moticn, that an ohiject vwhich at 2 ziven

L

is changing, =2lso at thet same instont is not changing becaus

Lo -

deterninate. This naradon is the sone zs that of motion, and

ar~ument procegds mubatis nmutandis,

A consequence of the banizhnent of insiontoneous notion and
change is not so commonly recornised., It is the schizephreniz of the

concept of an event, The dictionary definition of 'event' is

. A‘L.. [N

2 thing's happening,...cthing that hanpens.

S3Ts] Ly 0OoTD

teret of

RIS, BN

ma
S A W

-

equivalent degeriptions concenal o conszidernble difference. In Znglish

-

. EAP P # Ead LT o)
we have both a simple and o convinuous prezent, which Tor the mosh
., 2 1 ~y T . PR - . 2 M 3 P 3 PR S |
part wWe can use interchangeacly, so that 'he welis' and 'he is walldng
L 4T — 4 b I U B 2 : - p! R Nl
amount to the same thingz., 2ut there is a conmsiderable difference

batwosn the two, az iz shom by the difference for adischtivel g
Setween 'IT iz red' and 'It is beins red'. Thousn such sinmple
the Aiffarence cleorly, it nolds Tor 21l wverbs, Conglder the &
between 'IT it werts, zell it and 'IF 1% is wortiing, sell 1T'.

3 3 143 47 3, A £ Ay -~
Selond INPLies The D1rEL, © GO VLTC VeSS, Fou

renderins of 'In the event of iits worliing, sell it', The san

ambizuity can be seen in other emmmnles, such as 'In the event

dyin~, inform the nurse', 0Of course such anbiruities do not

[P

~rt-

in nraciice, since the nenninz is clesr from the context, Hu

=

oz

1 L
[V

ten ocour

Lioil

A =

they can exist leaves the woy for two differing interpretotions of
the doctrine thot the world is the totality of events. Furchermore,

the Adenial of states of chan

into mutunlly onposing ones,

FEG-¥

Lyr aglad 3 B3 - Am 3l e D o
v ouhdsh ig moinc on st the tinme of tho event, then

, Ty T 1 3 -~ + + L1 ~
oot fthere onn e insiantsneocous owentsg, since Chers Con

(1) Concise Oxford
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ne tThe intersretntion 97 ovent.ag immiryin~

P

se turns these dilfering interpretzticns
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~oin~ on in an instont.,  Conscquently, 17 someihing is the case »i~ht om

to nn instont, ~nd o ok 1
There oon, however, be events whiich ro on over a pericd of tine, hecnuzan

this can be internreted as meanins that dif;erent things are the caso

at diflerent instonss,

I amainst this internre ion we nosert that an event ¢an he
instantaneous, we cannot understand it as necessarily imlyinsg that
somebhing is going on. e must rather interpret 1t as o state of alfel
as not necessarily implying anything other +thon what is true 2t the

instant. fow what is true at the instant is of two kinds: what is
true then without reference to any other tirme, and what is *rue at the
instant in virtue of what iz true at otker times., Thus, Tor examplo,

i R
cue e Gie

t something has been true or is soing to he frue is

T affrirs have been or will be such and such. As 2 result, we oan
internret something being the case up to an instant and thereafter
not as an instantaneous event, since it means that 2t tha
sometiiing hes been the case and is not zoling to ke the case. Hovins
thus charachterized instantaneous events,
extended events, Now, ziven thot 211 events zre of the szne
vhether instontanoous or not, we cannot, zssuming instno

internrat extended events as implying processes, since

ven in the last paragrapgh this would lezd to the cont

there both are 2nd are not instantzneous events. This leaves us with

ther we interpret all esventis zs st

¢ +
J
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or we adont an interpretotion whereby an event is neutrzl between stzote

and procesa., In the forrmer case no process or change can be an evenc,

hecruse an extended event is then an extended stote of affairs which os

T have explained, involves only the way things ocre. Ievertheless, it
renains possible to give some account of change, since

ff2irs can include thzat something has been other

o

Le otherwise, and so we can say that an event is a =1

valch endists ot one time or over a tine, but not at

Viaidalas l--A.

o
problem with this is thot most of those things we c¢all events are nob

S

ta R L T T e F Uy mpooooas., and mere ptotes of alfeir:
STAT2S COr ALILAIrE, DU ChaZnzes or LDIoCcoses, nd mnedls BLives RO AR S
4 - . oa % 314 o PR P a Ty e g 3 e

4o not allow ¢f the interncl diflerentiction necesscry O coorncierlse
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hese. The second possibility mentioned nbove, of the neutral
Iinterpretation of event does not Turther the analysis of the idea of

an event at all,

AT

The result of all this is that it is imnessible to regord the
notion of event as univocal, beczuse processes and changes on the one
hand and instantaneous events on the other cannot be reconciled under z
single characterisation of events. This result Tollows directly from
the denial of states of changes and not, as is more usual, indirectly
from the difference between events and intersections of events, once it

has been established that events nust be extended,

To come now to the subject of this section, namely the nature
of the manifold, the difference between the two kinds of evenis we
have been discussing has important ramifications. Williams, whom

I quoted earlier, says ',.. the universe consists...of the spread of

events in space-tine...!' In this simple definition it is not clear what
k%ind of event Williams has in'mind, or whether he zllows becth kinds,

er writers, such as Quine definitely opt for events 2s processes.
Quine says, as I also quoted earliery'Physical objects, concelved...
Tour dimensionzlly in space-time, are no:t +to be distinguished from
events or, in the concrete sense of the term, nrocesses'. The

relatively simple picture of the manifold as so described is deceptive.

erse as the spread of events coincides in extent with

-3
5
(0]
jo
o]
5.
<

o locational framewori: each point of which requires four coordinates for
its specification, It is internally structured by the identification
< portions of it as parts of the same or distinct events, according
to principles of location, classificetion by properties, continuity
and causal connection ( which is intended to identify a series of

coordinates in the locational frameworit as temporal),

As the universe i1s so described, we do not have enough
informztion to determine what in it corresponds to z point of the

locational frameworik. Is it an event? This is the answer thst would

“)

noturally be given in Relativity theory. The manifold is very ably

Vi
nztein in a2 popular exposition:

{r}
[

described by ¢
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The resder nay thinic thot such 3 dsscptption of the world
would be gette “nsdeguate.  Uhaet doas it mean to sssign to
sn =2vant the pacticulse co=crdinates Ky 4 Xg 1 ¥ g ¥4 1T in
themselves thasz co-ordinates have no significance? lors
carevul considerstion shous, however, that this snxiety <s
untounded. Let us constder, Tor instance, s materis
point with any %1nd of motion. ¥ this point hsd only

a mamentary extistence utthout ducation, then it would he
described in spsce-time by 3 single sustam af values x,,
KpsXarXas Thus <{ts permanent existence nust Se charscterised
by an infinitely large number of such sustems of values,
the co-ardinste valuas of which are 5o slsose together 35 tao
give continuilty; corresponding to the matertisl point, we thus
have 3 {(uni=~dimenstansl) 1line in the fcur=dimensiecnal
conttnuum. In .the same way, any such 1tnes in our
continuun corrgspond to many pornts in motion. The only
statements having regard to these points which can clatim
2 physical existence sre 1n reality the statements about
the<r encounters. In our mathematical treatment, such
an enzcounter 1Us expressec 1n the fact that the twa lines
which represent the motions of the points in guesttion
have a particular system of co-ordinste valuas, X, ,X /X3,
X4, 1N common. (1)

So Tar, Finstein's description is neutral, but he sums up as follows:
Every phystical description resolves 1tsglf into @

number of statements, each of which refers to the space-

time coincidence of twp evants & and B, In terms of

Gausstian co-ordinates, suery such statement 1s expressed

by the agresment of thetr four co-ordinztes X s Xga¥gaXy L(2)

The natural interpretation of this passage 1s that events correspond %o

oints of space-time, and indeed relativity theory is usuelly worked

is!

out in terms of point-events. There is, however, another interpretztion,

due to the ambisuity of sense of 'locationt! or 'placet, vhereby it can

mezn either a2 point or z2n zre=z., This allows that an event can

correspond to o volune in the universal locational Irameworl: rather

than to a point.

It is here that the problems begin, for, as I have shown,

instantaoneous {and therefore point) events and extended (and therefore

volume) events cannot consistently be treated as of the same kind. Ir,

in order to preserve events as changes or processes, we identiflly event

with volumes, which is the normal procedure in modern theories, then

points correspond to components of events which are not themselves
{1) Alhert Einstein, Relativity, The Spgec

by =.%4. Lawson, Cromn, lew Yark, 194
(2Ytuig p.%5
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evenss but rather the limit of snalier and smaller events. These
g A le

components we nay class as point-events, bus they sre of n radiczll:y

= ~

cdifferent ind to volune eventz, since a finite class of point eventis,

o]
Y

unlize volume events cannot form a volume event, IF insteud
identifying events with veolumes we identify them with points, then we
face a corresponding problem, since we cannot then treat a cl

e

events as 1tsell being zn event.

e eonsequences can be geen by a consideration of eausnlity
and identity through time. Czusation is standardly understood as a

relation between two events, or as the relation pertaining when zn event

N

1 TiLG 13

(4

is the result of a process {which Is itself zn event}. 2u

the case, then, assuming that evenis are s»nage-time volumes, & causal
relation cannet exist between so called point-events, since these are,
strictly, not events. As a result, the identity of a thinzg through tTize
cannot be considered as a forn of causatieon, since identity throurh time

means that the thing is the same thing =t each point of a period of

time, mnd point events cannot be causally connected. KNor can

¥

elation

persistence through time be recovered by rezarding it as a
between volume-~events, because the nersistence of a thing within any
volume—-event then remains to be defined.

Causation is equally problematic if we regard it 28 a relation

hetween two noint events, for a point event A is connected to & pein

event 3 by a continucus sequence of point eventsz, a sequence which 1

i

5
events

ot

dense in the mathematical senze, that is, hetween zny twe poln
there is another point event. Postulating identity through time as

causal connection hetween A and B then suffers from the nroklem, faniliar
in the philosophy of action, that there is azn infinite regress of causes.

For, if there were z finite siring of point events between A and 2,

i

then the identity of ithe object between any two of those events remains

to be explained.

as in the last section, the identity throuzh time of an object iz lo
1 to e

be understood as a fora of claszs membershin, but alszo that it is
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understood solely as this, there is no reaseon for ihe various elenents
to cohere 2z @ clasa, Such & move raices a Further difficuli problen,
however, In the orizinzl conception of tha manifold, it iz imazined
that There are neans of identilying events as being parts of the same
or distinct events, But if the characterisation of identity throush

T pm e

time is thelonging to the same event' this presupposes elther that whot

collections of events fhemselves form events is otherwise determinsd,

or that this is arbitrary. There is more Lo the matter than this, for i
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it is to some extent arbitrary whaot events we choose o
then it is nlso to some extend arbitrary what events are causnlly
connected, TFor consider a group of events which can be resolved into
the histories of objects in different ways. Evidently the tracinm of
causal chains throuch this group will depend on which events Tform the
histories of what objects, so that if this latter is to gome extent
arbitrary, the former will be too. Such arbitrariness of identity and

causation is an allowed possibility according to Relativity theory.(l)

Another way to avoid the problems about causation as a relation
beween events would be to interpret causation differently, and perhaps
define %“he relation of cause to effect as that of a process to the stizte
of affairs which is the result of that process. As we found earlier =
state of affairs can be instantancous or it can last for some time,

so that effects need not be limited to point events. The relaticn
would be that the effect is thatfy, state of affairs which is the limit
culmination of a series of events. Corresponding to

this would be a2 continuous series of point events which compose tThe

e

gseries of evenits and whose limit is the point event which borders both

the series and the state of affamrs. Causabion by this definition

becomes, as a result, a special form of continuity, which returns us %o

the same problem as hefore as to what determines continuity.

If it is arbitrary how a group of events are organised
causally and by the identity of objects through time, what conditions

are placed on the possible objects and their histories? The answer

can be given by reference to our original description of the means

4

available to characterise the structure of the manifold. The

that the events which form the life of any object ou ghit to be spatio-
t Ipuisy

temporally continuous. The second is that there should be o cont

e}

2nd Time, Pars, 49
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ki

not only by location but by form, That is, i7 we zhoose o series o

aaty

point events in the manilold tc detormine thetemmoral direction, Lhs
corpesaonding spotial cross scetions at voricus tines chould show o
nergistent sinilority of form. The third is that the spatizl object

hould remain of the some kind throughout itz history, that is,

classification should ke permanent. Theszse second and tiird principles
are evidently princides of continuity o o liind, but different from the
bagic principle of spatio temporal continuity. The differencss moy be

seen by conszidering that a series of events may he spatio temporzlly
continuous, with all their component events forming contlinuous series,

Wy
and yet all the component parts of thz supposed object radically
chanzing their position from time %o time. Thus the need for the
second principle. Then again, even though both thesge principles be
met, this is not enough, for even so an objest may change in kingd, and
therefore cease to continue. Consider for example 2 piece of woed which
has been burned to form charcoal. It has the relevant continuity in
space and time and form but is not the same object, because it has chonged
in kind.

Such Platonic princinles zs these, which are necessary to a

general theory of the manlfdd, have tended to be ignored by mozt

theorists, largsly I think becsuse they are unnecesseory when the world

is supnosed to be atomistic, for in principle ztomns are internally
undifferentiated and unchanging through time except in their external

relations to other atoms, so that it is unnescessary to add principles

T -

of continuity of form and classification, since Lthese are assumed a5 o

basic part of atonisn.
I

Though such Platonic considerations os these can reduce the

arbitrariness of choice of structure in the manifold, the lesson of 1
possibility must be lezrned. That is, the fundamentul structure of

manifold is that of the continuity of series of point events. This
continuity is of two kinds: spatio-temporal and parametric. Parane

3
S PR

are the measures of gqualities true at spatio-temporal points, the
o point-evenits. ihere such criteria of continuity do not give

unambiguous results, the possibility arises of there belng different
for the space~time universe. Such additlonzl

equzlly mood structures
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In this chapter I have tried to Lroce the develeopment of the

theory of tinme as part of the snace-time manifold in the lizht of
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oppogition to it from writers who consider thnt time is in chorzcser
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(o)
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the grounds upon which the opposition was hased, and secondly to shov
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The mznifold, it emersed, is essentially a topological notion
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to say that the spatio  temporal universe does not hove distinguishable
ures, or that space and time are not distinzs,

t
but merely that the manifold does not talie these Tentures into

Given that the space-time nanifold is such a Protenn thin

thae eriticisns that ite ovponents level at it on methematical grounds

f2i1 for laclh: of mathemztieal genernlity. Egqually the defence of
negsace by these opponents of the manifold fails when ever 1t is bosad
on the srounds that it is necessary for motion, becouse this defence

ultimately rests on the discredited notion of states of movion, The

opponents of the manifold cannot taile on the nathes

their owm ground.
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CHAPTER FIVE,

EXPERIENCE VERSUS ANALYSIS.

- The modern theory of the manifold is, as I have explained,
a historical evolution having its origin ultimately in the new cosmology
begun by Xepler and rendered into a worldeview by Newton. The tools
of the infinitesimal calculi, which were necessary for the development
for the new cosmology, since they made possible a quantitative study
of continuous motion, were the means by which the theory of the manifold
developed from there. The modern. theory of the manifold has many
apparently paradoxical elements, among which three are most relevant +to
our present purposes., Firstly, the theory denies that time passes;
secondly, it denies that there is any such thimg as a state of change;
and thirdly, it denies that anything remains identical through time.
These results are most perplexing, for the manifold and the calculi
which describe it, were first invented for the purpose of managing an
accurate description of the continuous motion of bodies. WNow the bodies
seem to have disappeared, and their motion with them. Nor does the
modern theory claim that the manifold is a useful fiction, a working
hypothesis which enables us to manipulate the world and predict events,
but which is not, in the strict sense, true. Instead the theory clains
that the way the world seems to be, peopled with enduring and changing
objects which move hither and thither as time passes, is itself a
fictional construct, useful to describe the perspectival view observers

have of the world, but itself not stricily true, while the manifold is

strictly true.

The modern view of the world, the space~time, 'bleock!, or
manifold view, has behind it the weight of modern orthodoxy, the Authority
of Science. The opposite view, that of the evolving present, has therefore
captured the allegiance of the rebels, who. present a more or less
revamped form of Bergsonianism. How are we to decide which side is
right? And is the apparent opposition gemuine? I do not believe that it
is, but I find my belief at the moment to be a mere suspicion, and

without adequate foundation.

The way the modern exponents of the evolving present talk, such

as Richard Gale and Arthur Prior, one would think that their philosophy
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of time was not in exactly a similar quandry as that of the scientists.
In truth they must face a similar problem, for it is not enough to
present a description of time which is closer to our experience of i%.
The problem such a description faces can be explained as feollows.

Yhere the manifold theorists work in a young tradition having its roots
in the quantitative tradition of cosmology and physics begun by the
astronomers in the renmissance of Europe, the evolution theorists work
in a much older tradition based on the qualitative human experience of
things temporal, There is, however, a deep problem in this qualitative
tradition, &s to how there can be any quantitative measures of tinme
whatsoever, since on a strictly experiental description time is unreal.
The classic formulation of this problem is that of St., Augustine, but
essentially the same argument recurs in Bergson and Bradley, for example.
I shall introduce the problem by first presenting a2 discussion of

St. Augustine's dilemma concerning time.

T. AUGUSTINE

The much quoted phrase from the Confessions of St. Augustine:
tWhat then is time? If no one asks me, I know: if I wish to explain it
to one that asketh, I know not! (1) has often been used as an introduction
to modern analyses of time, especially in the empirical tradition.
Augustine's perplexity, it is thought, is natural but misconceived ,
and by a proper recasting his puzzlement will disappear, being due to
unwarranted suppositions concerning the logical grammar of the question
tyhat is Time?'. A typical example of the criticism levelled at
Aupustine is the following from Richard Gale in answer to Augustine's

question:

The answer proposed by U{ttgenstein is that Augustine has
1lost his way in language. There are many surface grammatical
analogies between temporal expressions and expressions that
refer to physical objects and processes. Augustine’s 'mental
discomforts' come from riding these analogies too hard by
expecting temporal expressions to behave in the same way -
have the same ‘grammar' or use - 3as these other expressions.
When the conformity of temporal language to other types of
1lanquage breaks down = when it 1s discovered that we cannot

(1) The quotes from St. Augustine are from E.B, Pusey's translation
reprinted in Richard Gale's -The Philosophy of Time-.




123.

meaningTully ssy and ask thg same things abaut time that uwe
can about trains, rivers and the wind - Augustine begins to
feel that time 1is a very gueer sart of thing. (1)

The talli of logical grammar or use is new, but the old accusation is
there -~ Gale is accusing Aupustine of substantialising time. This
approach is usual in the empirical tradition; Locke says concerning
Augustine on the supposed ineffability of time:

Juratiaon, time,and eterntity are, not without reason,
thaught to have something very abstruse in their nature.
But however remote these may seem from our comprehension,
yet 17 we trace them right to their ariginals, we shall
find that the 1dea of eterntity ttself 1s derived Ffram the
same common original with the rest of our tdeas.(2)

Such usage of Augustine tends to misrepresent his enterprise, and his

difficulty with time, transplanting it into more modern contexts.

A fairer precis of Augustine on time is to be found in Russell's

History of Western Philosophy (3), where Russell brings out the problen

as one of the relation between God, time and eternity in the light of
Platonic theology and philosophy. Augustine poses the problem thus:

...hat was God doing before He made heaven and eacth?
.+For tf {they say) He were unemployed and wrought not, uwhy
does He not 3also henceforth, and for ever, as He did
heretofore? For did any new motlon arise in God, and a neuw
will to make a creature, which He had never before made, how
then would that be a true eterntty, where there ariseth a
will, which was not? {4)

It mey seem that Augustine's reasoning concerning time is irrelevant to
modern philosophies of time if it has to be-interpreted in such a
theological context, but not so. How, then, is Augustine's treatment

relevant? The answer, briefly, is that his analysis of eternity is still

significant.

The problem with creation is one that only arises from a
combination of Jewish scripture with Greek, expecially Platonic,
philosophy. For in the Platonic tradition, if a thing is eternal, it
is changeless, but if chang&ess is to be interpreted as 'the same at
all times' then the act of creation is incompatible with the eternity

of God, since before that act God was different, that is, he had not

(1) e.f. Wittgenstein, Philasophical lnvestigattions, Para. 89-90;
Richard Gale, The Philesophy of Time, Intro. p.o.

{(?) Locke, Essay Concerning Human Understanding, Bk.11, Ch.XIV, Para.Z.

(3) B%. 2, Part 1, Ch.d, Sect.?.

(4a)Confesstons, Bk.Xl, Sect.X., Cale, P‘gg
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then acted. In order to reconcile the act of creation with the
changlessness of God, Augustine says that this act is not temporzl.
This commits him to a description of the eternal different from the
ordinary. 'Eternal* was normally interpreted as 'perpetually existing?,
and if God's eternity is understood in this fasghion, that is as
omnitemporal,so that God is in time, them His act of creation is also
temporal, Thus, if Creation is atemporal, as Augustine asserts, God's
eternity must be also. Since it is wrong to speak of the time at

which Creation occurred, it is also wrong to speak of the time before

Creation.

Augustine expresses eternity in the following way:

Thy years netither come nor go; whereas ours both come
and go, that they 211 may come. Thy years stand together,
because they do stand; nor are departing thrust out by
coming years, for they pass Aot away; but ours shall all
be, when they shall no more be., Thy years are one day; and
Thy day is not datily, but To-day...(1)

The gist of this quotation is quite clear - that which is temporal to
us is not temporal to God but simply present. Thus God's understanding
of what is to us temporal camnot involve any reference to its
temporality, that is passage. Now this is a point of contact with
modern philosophies of time: passage is in some such philosophies
eliminated, or, better, recast into a purely perspectival Torm with no
ontological force; it seems that Augustine is in a parallel fashion
eliminating passage, at least insofar as God is concerned. That there
is a parallel here of course needs justification, the modern atemporal
truth, conceived as lilke mathematical truth, is not obviously like the
Divine eternal truth, since Divine truths are true temporally, but
mathematical truths are not; so, for example, God knows today what

happens, but temporal qualifications are not appropriate of mathematics.(2)

One might think that Augustine would rest satisfied with his

distinction between time and eternity, but he does not. Instead he
goes on to inquire into the nature of time as contrasted to eternity.
The problem he sets himself has its modern counterparts, since it appears

to be an epistemological one of how we can know time. But why does he

(1) Confesstons, Gale, p.40.
(2) Geach on Agquinas in Three Philosoph@rs, p.l24 nakes the same point.
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bother with this at all? Remembering the reconciliation Augustine is
working of Platonic doctrine with Christian scripture, we recall also
the intimate connection between the known and the real in Platonic
doctrine. Augustine's famous dilemma about the nature of time is not

a new factor, it arises from his very enterprise. Indeed if we take it
as being new the immediate context of its introduction becomes curious:

At no time then hadst Thou not made anything, because
time 1itself Thou madest. And no times are coeternal with
Thee, because Thou abidest; but *f they abode, they should
not be times. For what is time? Who can readily and beiefly
explatn this? (1)

So begins Augustine's lament, and its position is as if it had-

explanatory force for the assertion that no times are coeternal with Goed.

We can paraphrase the reasoning here., God the eternal has
created time. But some things, for example his own son, He has
created as eternal{2}. Augustine shows that this cannot be true of tine,
since time passes. What follows seems an expansion and explanation,
What else could it be in the context? And the argument leads up to
Aupgustine's final conclusion in answer to the problem posed by creation:

'Let them see therefore, that time canmot be without created being...'({3)

What, then, is it that Augustine is trying to do? Remembering
the platonic tradition where the eternal is the real Augustine has to
show how time is not real even though it seens to be, for if it were
real it would be eternal. Thus Augustine has two tasks: to show that
what is cannot be temporal, that is cannot pass; and to zccount for the
apparent reality of time. These iashs are closely connected with
knowledge, for the real has to be intellectually comprehensible as is
the Platonic requirement. From-the connection of realily and knowledge

comes the Augustinian paradox of time. We cannot know time, because it

passes, but we know 1t very well.

We now see that the error Augustine is often modernly accused

of, namely substantializing time, he did not commit.(4) The problen is

not to do with a definition of the thing time, but with the status of
tine, that is of the past, present and future, both ontologically and

epistemologically. Given that time is not proper to the Godhead, that is

1;5319, p.40 ) '
2) 'Thy Today, is Eternity; theﬁfore didst thou beget the Coeternal...

Gale, p.40
{3) Gale, p.53

(4) for example, Gale, introduction to Philosophy of Time, p.3-5
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the real, then if it is proper to anything it is proper to the created
world., But we know that time is proper to the created world beczuse,
after all, we know time. Thus Augustine's problem is to .give an
account of our lnowledge of time which does net imply that time is real,

that is proper to the Godhead.

Augustine'’s solution is to show that passage, which is the
essence of .time, can never be directly known. If we know any time we
know only the present, which does not pass - it cannot because it is an
indivisible instant. Our knowledge of the past and future is indirect,
the former coming from memory and the latter from expectation. But
both memory and expectation are present, and so strictly speaking we do

not know the passage of time,

The nub of Augustine's problenm, therefore, is the explanation
of how we can know something which we manifestly do know. The past and
the future (that is thing past and things future), '.'ﬂ " ncan
never be present to the mind's contemplation, and therefdre.cannot be
known or be real. UWhat it is we actually hknow when we say we know such

things is memories and anticipations, which can be present to the nind.

EMPIRICISH

Now, although the reasoning which led Augustine to this
result, namely an application of the Platonic principle that only that
which can be comprehended by the intellect can be real, is very
different from the reasoning of empiricists which leads to a similar

result, nevertheless the Augustinian argument is equally effective there.

Let us begin with the principle, apparently opposed to the
Platonic doctrine of the sovereign ty of the intellect, that only those
statements which are in principle decideable by sensible observation
can be true. This is the principle which underlies the enterprise
of trying to build all knowledge on the foundation of sensible
information. One of the results of applying the principle rigorously
is, as Hume demonstrated, the undermining of the representative theory

of perception, for if we apply the principle to the apparent piece of
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itnowledge that corresponding to all sensible qualities is an object fron
which the qualities originate, we discover that all we can know is the
sensible qualities and in no way the object behind them. If we apoly
the same principle to our apparent knowledge of time an equally
disconcerting result emerges. For if we examine our own ideas and

sense impressions carefully, we discover that there are none of them
which are not present, and since all our knowledge is confined to

these ideas and impressions, it follows that the past or future objects
on which we apparently fixed our attention, cannot:be known, and the
only things which can be known are memories and anticipations, which
supposedly correspond to actually past or future objects or events. This
result, the same as that of St. Augustine, can be seen to follow by a

critical examination of Locke's teaching on time.

JOHN LOCKE

John Locke was a man of eminent common sense, who never toolt his
doctrines further than reasonableness demanded., MNevertheless his writing
has an underlying thrust, which is the explanation of metaphysical
ideas in terms of psychological ones, either by the structure of the
human mind, or by the history of how the mind comes to have the structure
it does. Such an enterprise as the elimination of the metaphysical in
terms of the psychologicd requires, however, a principle that common
sense would not perhaps entirely admit. This principle is the close
delimitation of the kinds of material upon which the mind can wori:, and
in additioh of the possible operations of the human mind. Locke did not
follow the principle very carefully, though he was committed to it, and
as a result much of his philosophy was seriously undermined by
David Yume., Taking the same principle rigorously leads also to a
demolition of Locke's theory of the origin of +time, or rather to a

reconstruction of it in terms surprisingly like those St. Augustine uses.

Locke's definition of time 1is as follows:

Time is dur2tion set out by measures -~ Having thus got
the idea of duration, the next thing natural for the mind
tn do, 1s to get some measure of this common duratilon, whereby
it might judge of 1ts different lengths, and eonsider the
dis*inct order wheretn several things exist... This consideration
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of duration, a5 set out by certatin perinds, and marked by
certain measures or epochs, 1s that, | think, which most
properly we call tinme. (1)

At first sight this definition is that of the modern manifold theorist,
but once we include the definition of duration, this appearance
vanishes:

Ouration ts fleeting extenston: There 1s another
sort of distance o length, the 1idea whereof we get
not from the permanent parts ot space, but frem the
fleeting and perpetually perishings parts of succession.
This we call duration, the simple modes wherzoT are any
different lengths of it whereof we have distinct ideas,
as howrs, days, years,etc., time and eternity. (2)

It would seem, therefore, that favouritism is now bestowed upon the
opponents of the manifold view, those who espouse the evolutionary theory
of time, since duration is reduced to succession, but this is tempered

by the reduction of succession and duration both to the train of ideas:

It is evident to any one who will but observe what
passes in his own mind, that there 1s a tratin of ideas
which constantly suecceed one another in his understanding
as long as he is awake. Reflection on these appearances
of several 1deas one after another in our minds, 1s that
which furnishes us with the tdea of successtion; and the
distance between any parts of that succession, or
between the appearance of zny twe tYdeas in our minds,

{5 that which we 31l duration.(3)

Locke evidently did not repard either the idea of succession or duration
as fundamental, but rather the train of ideas, from which the ideas of
succession and duration are derived, for if ' he did not, then there would
be no need of reflection on the train of ideas in order to generate the
idea of succession and therefore duration, bu% rather the idez of

succession would be part and parcel of the train of ideas,

Locke's analysis of the idez of time is therefore Tfounded on
the train of ideas. But the *train of ideas can not be what we might
suppose from Locke's tallt of it., For Locke tallis of the train of ideas
in temporal terms. When he says 'Reflection on these appearances of
several ideas one after the other' this seems to presuppose an

awareness of ideas as earlier than the present. DBut such an awereness

(1) An Essay Concerntng Human Understanding, Bx.2, Ch.14, Para.17

{2) ibid Para.l
{3) ibttd Para.3.
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just is an awareness of succession,.and therefore reflection is not
needed to produce the idea. Thus, however sound Locl:e's psychology

~

of learning may be, he cannot, it would seem, use it as a basis for a

definition of time.

Nevertheless, Locke wants to define time by the psychological
origins of the idea of it, via duration and succession, but can he do
so? He says that the origin of the idea of succession is reflection on
the succession of ideas. Therefore, in order to develop. the idea of
succession, we must be aware of the succession of ideas. At the very
least this means that we must be aware of some ideas as being present
to the understanding, and others not, for if we were not aware of ideas
not present to the understanding we could have no awareness of the
train of ideas, but only of the presence of ideas. It seems that
avareness of the train of ideas, that is the successionof ideas, must
involve the awareness of ideas not present to the understanding. 3But
what is this awareness? It seems a contradiction }s be aware of an idea
not present to the understamding, because for an idea to be presen:t to
understanding just is for the person understanding *o be aware of that
idea, and so it would seem that we are required to be aware of ideas

that we are not aware of, which is paradoxiecal.

Some one might object at this point that this paradox, that we
can be aware of ideas we are not aware of, trades on quantificational

ambiguity. For to be aware of an idea one is not aware of can be read

with different scopes for the quantifier:
1., There is at least one idea x, such that A is aware of x=
and % is not present to A's understanding (that is A is not

aware of x.).
2. A is aware that there is at least omridea such that he is

not aware of it . {it ia@aresent to his understanding).
This second interpretation certainly aveids the paradox, but it leaves

the problem of what account to give of the succession of ideas, for

unless we have already some notion of succession, we can give no sense

to saying that an idea we are aware of succeeds one which we are not

aware of. Indeed, it seems a contravention of the basic empirical

tenet that all knowledge is relationships between ideas to suggest that

we can order ideas that we are not aware of. Ideas that we are not

aware of must have some indicator in our awareness. That there are
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in fact such indicators can be seen by an example of the mental history

of an idea., TFirstly one is aware of an impression, and then one
~remembers it, and then later one remembers hav ing remembered it.

Thus, one can be aware of having forgotten something which previously

one knew. If there were not an indicator of some sort or other in one's
awareness which showed that there was here an idea one was not aware of,
it would be impossible for ideas one was not aware of to play a part in
one's mental life. But for one to be aware of the succession of ideas as
coming inte being and perishing, it is necessary that one be aware that
here there are ideas which one is not aware of., And so, if we are to be
aware of the succession of ideas, there must be a characteristic beleonging
to ideas which are present to owr understanding which serves as an indicator

for ideas which are not present to our understanding.

It is not difficult to see the necessary characteristic. To
be aware of the train of ideas is to be aware of some ideas as present,
and others as having been present to the understanding. But to be
aware of tensed reference in this fashion is already to be aware of time,
or at least, to already have an idea of succession, so this characteristic
would commit us to circularity. Consequently it must be modified. The
modification is the introduction of memory, so that to be aware of the
train of ideas is redefined as being aware of some ideas (as present to
the understanding), and to be avare of the menory of other ideas (as
present to the understanding)., By this definition, the train of ideas
requires nothing beyond the presence of ideas to the understanding,

these ideas including memories ( and, presusably, anticipations as well).

When the train of ideas is so reconstituted so as to refer not
to what we would naturally suppose it to be, the temporal sequence of
ideas, but rather to the collection of ideas which are present to the
understanding, perhaps together with an awareness that there are or at
least may be ideas which are not so present, then it becomes possible
to derive what time is, that is a definition of time, from the

psychology of learning temporal concepts without falling into circularity.

The reinterpretation we have been forced to make of Locke's
succession of ideas, from which the idea of time emerges, is, curiously,
that which Augustine was forced to, albeit that the rationale comes

from different philosophical traditions. Locke's claim to have solved
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Augustine's problens of time, which he males at the beginning of the chapter
from which I have quoted{(l), is thus seen to be quite overoptinistic,

But there is o more important result than this, for such a coincidence
between different traditions ought to make us leok for a common element

or structural relationship between the two traditions. There is indeed

such a connection.,

THE CRITERIA OF EXPERIENCE AND MEASUREINENT,

Locke, as we saw, thought that the essence of time was
measurable duration, but he tried to found this idea of time upon the
succession of ideas, which attempt was, again as we saw, unsuccessful,.

But the association of time primarily with measura ble duration,

dueation as set out by measures, was a very important shift in the concept
of time, for up until the development of clocks which reliably measured
pericds of time, the flow or passage of time had alweys been supposzad

its dominant characteristic, and this flow is a qualitative phenomenon,
not quantitative. The importance of this shift in emphasis in the

concept of time was not immediately apparent to Locke, or to Newton, from

whom he derived it.

The important aspect of the new theory of time was, for the
writers of that time, the establishment of the infinite straight line as
the correct metaphor for time. TFor only if some such figure is correct
for time can geometry be applied to time, since geometry requires
the real continuum. The need to justify the application of geometry to
time arises from the infinitesimal calculi, which give accurate motions
+for terrestrial znd planetary objects, but which require the
treétment of time as a geometric continuum, Such a treatment is contrary,
however to the ancient tradition of succession, that each moment is
followed by a next moment. This tradition makes of time an arithmetical
sequence, not a continuum, and if it is true, then the method of
increments, that is infinitesimals cannot be applied to it, for between
two instants there are no increments. And given the unquestioned
dominance of Euclidean peometry, the natural replacement for this tradi<ion

1,

of time is that of the real line. WNewton's mentor Isazc Barrow thought

(1) op. cit, Para. 2, Ch, XIV, Bk. 1I1.
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that the line could be either straisht or circular, seelng as circular
motion had the endorsement of the ancients, but Newton and all other later
writers rejected the circular, on the grounds that periodic motion

might complete a cycle but does not exhaust time. These two aspects

of the new concept of time, that it was infinitely divisible as the

real continuun, and that time is not circular, were well represented in

the image of a point moving in a straight line, the line being

identified with time and the point with the present.

The resulting conception of the universe as a kind of spatial
and temporal box within which events occur was a powerful suprort for
the new mathematical toocls. It was achieved essentially by an extension
of Euclidean geometry to four dimensions. However, with the gradual
recognition that Fuclidean geometry does not necessarily itruly represent
the shape of the physical world, a new basis of the theory of the structure
of time began to emerge, and that is measurement, With the development
of relativity theory scilientists have commonly accepted that only the
results of measurement can enable us to determine the structure of tine,
that its structure is derived from the results we actually get with
our clocks and rulers. The metaphysical argument of Newton and Locke

has given way to instrumentalism,.

Time, as Locke defined it, was duration as set out by measures.
He, along with Newton, believed that time is ontologically prior to its
measures, prior to the cycles and periods of stars, planets or clocks,
so that time would exist even if none of these did, The features of time
were however, derived analogically from those of clocks and rulers, even
though the arguments in support of this absolute time were metaphysical,
and thus time was, effectively, considered as necessarily measured. The
assimilation of the measurement of time to the essence of time, though
not complete, since absolute time was a metaphysical, not a physical
notion, was a necessary prelude to the later more modern development where
the essence of time just is its measurement. For the motivating
principle of the Newtonian theory of time is that time really is as it
is set out by measures, and the difference between Hewtonian and
relativistic teaching on time is that for the former the inevitable
conclusion is that time forms a Euclidean line, whereas for the latter

this conclusion is not inevitable. TFor both the fundamental principle is
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the same -~ that time really is as it is set out by measures,

Now it is not at all obvious that this principle can conflict
with the principle that time really is as i+t is given in human experience,
for after zll, measurement is given by observation, which is a form of

human experience; but nevertheless this conflict does exist,

The two principles concerning time are special cases of more
general principles, each being 2 variant on empiricism. Consider the
basic doctrine of empiricism, that only those statements are true that -
are supported by the evidence, especially the evidence of the senses.
This is a common sense doctrine supposedly, and as such it has two
aspects, both common sense, that the direct evidence of one's senses
camot be contraverted, and that what we understand on the evidence of
our senses nay well be mistalken -~ the evidence of ones senses certainly
is evidence, but what it is evidence of may not be entirely certain.
This doctrine of empiricism seems innocent and unambiguous, but it is
not, for it is satisfied by at least two different schools, that of
phenomenology and that of phenomenalism. Both phenomenology and
phenomenalism begin with the evidence of the way things seem to be, the
apparent evidence of the senses. But from there they divergze., For the
rhenonenologist asserts that my report of ny sensory experience cannot

be mistaken, .y that my

sensory experience is what it seems to me to be. The phenomenalist,

on the other hand, is sceptical about my report of my impressions; Tor
him my report, and the corresponding sensory experience, are composites
contructed from the myriad simple sensory impressions I receive, and
cannot be mistalken about, which are processed into complex impressions
by my mind. Concerning the differences between_phenomenclogist and
phenomenalist here, the original empirical doctrine is silent. For what
is the direct evidence of one's senses? If I mistakenly believe that

I see the number 47 on a bus, what is it that is incontrovertible about
my experience here? Certainly that I seemed to see the number 47, but
this use of 'seem' is 2 mere prevarication. Did I see the number 47,
or did I not? If I did not, what did I see? To the first gquestion
the phenomenologist would answer that I did see the number 47, the
phenomenalist that I did not, but that I had certain impressions which

I construed as the number 47, These different answvers to what I saw
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imply a profoundly different attitude as to what in any case of empirical

investisation is to count as evidence,

Before we proceed, note that this divergence between
phenomenolozy and phenomenalism is independent of the further ontological
question as to what there really is. I!lost phenomenalisis believe that
¢hat there really is is fields of sense impressions from which all our
ordinary objects and concepts are constructed. Such a phenomenalist
ontology is a result of Beriley and Hume's destructive criticism of the
empiricists? program. WYWe can in the first place accept the diverzence
between phenomenology and phenomenalism as a dispute about the nature of

sensory evidence without yet being necessarily involwved in ontological

questions (though these must ultimately be faced).

To return to the matter in hand, we were faced with
fundamentally different attitudes as to what in any cass of empirical
investiecation is to count as evidence. The phenomenologist!s technique
known in their jargon as 'braclketting off' is equivalent to zccepting
as incontravertible a subject's description oF his experience; this
acceptance is to be contrasted with the procedure of the phenomenalist,
where the subject's description is regarded as requiring analysis to
discover the truly incontrovertible experience. As =z consequence, the
phenomenoclogist's world is a human-centred one, where all experiences
are interpreted in terms of what they mean to the human, whereas the
phenonenalist's world is a phenomenon-centred one, where all experiences

are interpreted in termns of how they are constructed from the phenomena.

This peneral divergence of approach subsumes the divergence
I mentioned above concerning time, that the principle that time is as
is set out in measures diverges from the princinle that time is as it
given in human experience. For the former principle is equivalent to
saying the structure of time is the structure given by an analysis of the
behaviour of clocks (whether natural or artificial}, which is a special
case of the phenomenalist's approach; and in contrast to this the latter
principle is equivalent to saying that the way human's experience time

is the way time really is, which is a special case of the phenomenologist's

approach.
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Thouph I have for the purposes of exposition labelled the two
camps 'phenomenologists' and 'phenomenalists' these tags are too
narrow to comprehiend all those who belong to one cowp or the other, and
I shall from now on desipnate them by the principal emphasis of their
approach, on the one hand we have the school of analysis, and on the
other the school of experience, both of which a common origin in
empiricisn. Because the differerice between the %two schools is one
concerning the nature of evidence, many futile debates are wazes bhetween

them, those concerning the nature of time and of space being among then.

LOCKE AGAIN

Having established this difference of approach let us return to
John Locke, who has established, so he thinlis, the psychological origins
of time in the succession of ideas., He then turns to the definitions
for time as durztion set out by measures, for which he involkes the
revolutions of the sun and moon, or any periodic change such as ths
seasons. We are now in z position to see that in turning from the one
to the other Locke has shifted his ground. For, in his analysis of
the psychological origin of time he generates duration from the
introspection of succession and succession from the introspection of the
train of ideas. This is an introspective investigation into
qualitative aspects of human experience. The linits of this
investigation I have already shown, in that the train of ideas cannot
be as Locke describes it, the actual succession of ideas in the mind,
for we cannot be aware of that for the same reasons 5. Augustine gives,
and it must be instead a present collection of ideas in the nmind,
stick steadfastly to the rule that we can only be aware

if we are to

of what is present to our minds. But the qualitative exploration of

the human experience of time is precisely the sort of thing I have

characterised as belonging to the experiental rather than the

analytic school, And indeed that turnsout to be the case. TFor Locke

Let a cannon=bullet pass through a roaom, aad 1n 1ts way
take with 1t any limb or fleshy parts of a man, it is as
clear as any demonstration cam be that {t must stetke
successively the two sides of the room; <t is also evident

trhat it mus® touch one part of the flesh first, and another

after, and so in succession: and yet 1 believe nobody uwho

gver felt the pain of such a shot or heard the blow against
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the two distant walls, nould perceive any succession etlther

in the psin or saund o7 so swift a stroke. Such 3 part of
duration @5 this, wheretn we perceive ng suceessioan, 1s that
which vwe may call an instant, and 15 that which takes up the
time of only one 1dea in gur minds without the succession of
anaother, wherein therefore we percetve no succession st all. (1)

Before we analyse this passage, let us remember that we are not
criticizing Locke directly, for he was not a consistent psychological
reductionist but also a realist, as the correspondence theory of percention
indicates. Now, to begin, we must suppose that Locke is aiming to explain
the significance of time, and not just to give an account of the
psychology of learning. Suppos ing this, we must conclude that the
significance of time is to be explained in terms of the psychological
experience of events, And this implies that the structure of time is &z
construct from those events. But if we are to talke this seriously, it
cannot be possible for those events which we perceive in an instant, as
Locke describes it, to be in fact successive. Not only is the train of
ideas 'the measure ... of all other successions'(2), but if we are o

look &o it for the ultimate explznation of +inme, the only genuine
simultaneity and succession can be that of our ideas. And so it would
seen that the succession Locke describes, of the cannon~ball breaking
through one wall, striking and penetrating a man and departing through

the opposite wall, is at best a theoretical construct, and not real, the
reality being given by the experience -~of the man. Clearly this is not

what Locke intended, but it follows from grounding the nature of time in

human psychology.

Locke has, I believe, two contradictory intentions in this
passage. The first to found all of our ideas of time on the train of
ideas, and second to support the reality of time as discovered by the arts
of measurerent. Thus in the passage quoted he plainly believes that <the
described circumstances imply a real succession, for he says '... the
sense of succession is lost, even in cases where it is evident that there
is a real succession'. But the real succession is not discoverable in
the succession of ideas, though the physical circumstances of the

passage of the bullet en=zble us to infer that there must have been such

a succession. A% this point Locke clearly puts his trust not in the

(1) Locke, Essay Concerning Human Understznding, Bk.11, Ch.14, Para.10,
(2) jbid . Para.lZ.
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pesycholony of avenus hut in the art of their nensurement oz Lthe Srus
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INGLCL SO 00 Ienil oy SO 1T 0F 3Uch 2T Ve QLSCOVeIr The rexl succecsion.,

In Loclze's cnge the resolution of theze contradictory intenitiors

iz that he was investizating the paychelorsicel correlativesz of rexl
preczsses, not attenpiing to reduce the one to the other, However he
Rimself invites the reduction of the renl to the psychological, for he

szys without gualification:

Sinze the mind, 1n all <{ts thoughts and ressanings, hath
no cther tmnedtate onject but {ts own tdgss, which 1t slonz does
cr 2an contemplate, 1t 1s evident that ocur knouwlegdge 1s only
conversant zbout them. (1)

eyt

It is vhis doctrine that, as rigorously pursusd by Hume, translorms wuch

mood nsycholozy into suspect metaphysics.

a

As in Loclie's example, the criteria of hurman experience nd

the art of neasurenent OTten zive contradictory resulis, conlliching

not only as to the simultansity of evenis, but zlso z2s to thelr rate

of occurrence andéd even 2s to thelr order. It therslore meliez o zreozt
My

dezl of ditfTference vwhich one accepts as the court of last oppezl, Th
woy in wvhich the difference shows most clearly is ontolosiczl, For

ontolory is that derivative Tield of epistemology where theories
of lmovrledze ars translated inito theories of rezlity. IDven over such

r, Lhe srouments arc precuy

o~

abstruse, For very fow aroumentsconcern what there sctua
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he world, princrily thevy concern the relative stobuses of emisting
thinTs. Tor examnle in the case of Locke's cennon—-ball,

[ S

tha 1 instoank

clenve to the experientnl eriterion will say that the siperienta
ig the ultimntely ronl, whilst those that adhere So the snclysic
criterion of mowledme will szy that the measured (inferred) sequence

rill spy thet the other's

Is there zany way to resolve such a dispute? Probably never

conclusively: but, as I sald, ontolony is 2 derivetive field fron

(1) Loclia, on cit LIV 2,1 Parsll.,
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content of a memory, and that what is the content of an anticipation
may et a later time be the content of = perception. Such objestive
T -

passate 1as & subjective correlate in thaet 2 person has not only
memories, nerceptions and anticipations, but nlso nencries, perceptions
and anticipations of these, and so on in a regress, All the Uypes

T these erperiences serve to order those experiences, and gucn

1

ordering is the subjective passare of tine,
How objective time is alien to Auzusting, 17 only be
Tor hin tine btelonns essentizlly to crected being and not to the

8 a God. But subjective passaqze is evidently jus

Y.

real, that

Augusiine meant by time, or else he would not have sald, in the

above quote, of the impression left in thils mind oy passing things
'Tither then this Is time, or I do not mecsure tine.'! Thal pasane

(1) 52le, an coit, p.31.
(2} op ott, p.GO-1.
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chnracterintics of rnhysical ~toms, ther ore indivisiblz, indenmendont o

thor dotny, cxist ag 2t waoy are indersndentl; ol The ornoritions

ol the mind., It is those Tenturesn of sense datn thot 1€avs thwe oo

open Tor neutrol monisn, Anslysis then beconas the busingss of relucin-
211 idesns to their peycholezical ztons, But this sort of analysis io
guite unlie that vhich is scenticsl nbout the evifence of the zansea,
resarding the sences 25 alweys nossibly in error

Sengsntionalism is a bad base for scientilic anclrvsis, becouse
t cannot 21low that ths objects of science actunlly exist, Jonsequentls

conflation of the rezl with the menial, IZqunlly, anyone who wanis Lo
meintain the manifold or 'bleock! universe as being real, or the

reduction of reality to perception, for as my discussion of Loclie =nd

Auruztine on time shows, given Tiume's argunent, 1

The key to the reduction in cuestion, and therelore to its
refutation, lies in the mnalysis of lnowing that somsthing is on ides ol
sometihing else. According to Leclie, this is 2 relation, that of

renresentation. 3Zeing a relation I judze to be true by

3 L 3L - . - JI W) LI . wpr s LI S
it holds hetween its terms, but I can only do thisg if I zn awsore o 1tc
Ea - 1 7Y ey, o ey R -~ - ey -
terns. Bo, if I linow that o memory represents o perceruiocn, Then 4L
P R T T, ol e ", e T 3 : .
a1 aware both of the memery snd the percention. Tals sceng innocuous
N ¥ ;

W Aria Ay

until we reaxlise that to be aware of the percention 4ces nolt lere neoan

to remenber 1t, but neans to be aware of the original perception, with
the result that if is not Jthe casqcthat we know that aur

st - - £
Menorlad epresCiic DRIMTCEelRClLoNT, SuSe 4“,., TN Ve LI o

aware ol the originsl perception.

Hemory thus conceived becomess problemntic., Since o mercent

+t, ziven the nbeove, be characterised as such by reference to ths

oririnal percention, then a menory rust be qualitotively dif

o mercention. Thig is the line that Hume tolies, For e delines menorl

ag lasg vivacious nerception, where Lociie merely remnriiz on it

tandency of memories fto fade.(l) Tut whoit then i one nomenerT
(1) =, e, A Trestise of Uupnon Infure, Vol,l, Part 1, Sectinn C.

J. Loziie, © Zoo’s 11, Chopuer T
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SECTION THREE,

THE HUMAN CONDITION,
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CHAPTER SIX.
TIME TRAVEL AND CAUSATION,

It is easy to point to features of the world which, if
regarded as strictly and universally true, would render time travel
impossible. But, as my discussions of the last two chapters have
shown,time travel is a natural possibility on the two most general
conceptions of time, that which lies behind the analytic, scientific
group of world views, and that which lies behind the human, experience
centred group of world views. These two conceptions of time are
natural opposites, as I have explained last chapter, and yet they
both in their most genral form allow time travel, We must conclude

that time travel is a metaphysically consistent idea.

In Chapter Three I developed the analogy on the basis of
which any metaphysical presentation of time travel would be entitled
to be called time travel. This analogy involved the existence of two
'time' scales, where it was possible for the order of events as
measured according to a person's history to differ from the order of
events as measured objectively. We find now that as a result of
the alienation of the concepts of time as extent and as passage there
is only the history as giving the order or of events, or only the
objective measure. But the analogy of time travel survives because
either the obJective measure is reconstructed in terms of individual
histories or vice-versa, Because of this practical symmetry, despite
the ontological and epistemological differences between the two
versions of time and time travel, I have in the following discussion

of causation not brought in the differences.

A theory of time which, unlike those I have been discussing,
begins with a definition of time as causal order, rather than
introducing causal order into a more primitive conception of time can
fundamentally eliminate time travel on the grounds that causation is
a transitive assymmetric relation, from which it follows that nothing
later in a causal sequence can cause anything earlier. I am not
interested in such a theory because it seems to me quite arbitrary

to define the causal relation in this manner, placing it in a
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conceptual vacuum and deriving the nature of time from it. My interest
in causation is in the further constraints it puts on time travel over
and above those either of continuity in the manifold or of consistency

of experience for an individual,

There is, however an aspect of the theory of time, intimately
bound up with causation, which I have not treated at all, and that is
the philosophy of human action. This places a further constraint on
the nature of time over and above those I have discussed so far,
either in metaphysics or in epistemology. This constraint can be
stated quite simply as the principle that the nature of time must
be such as permits humén action to have the character it in fact has.
Whether this in fact a further constraint is a different matter. I do

not believe that it narrows the possibilities for the structure of

time at all.

The essential thesis which is supposed to generate the
constraint is that for human action the past and the future are
agsymmetrical, because so far as human action is concerned, the past
is beyond the possibility of our influence, whereas the future is open
to it. This assymmetry is often summed up by saying that it is
impossible to change the past. Paralleling this assymetry of action
is an opposite one of knowledge, for the future is beyond the
possibility of our Kknowledge, whereas the past is open to it, These
two assymmetries are generally combined into a single metaphysical
system where statements concerning the future are not yet true, and

statements concerning the past are necessarily true.

In this chapter, then, I shall deal first of all with these
matters, and conclude with the epistemological problems which I have
remarked on., I shall introduce my discussion of the human condition
ag it affects the nature of time with a brief discussion of the type
of causal paradox which is the basic objection to time travel by

those who base their metaphysics on the human condition.
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ZAUSAL PARADONES,

Superficial criticisn of stories which attempt a fictionzl
description of time travel is to.accuse then of inconsistencies and

of what the experiences of a time traveller might be like. A useful

looses of detail, for it is no easy matter to present a complete zccount
.

start on the groundrules that must be followed in such a description of

time travel has been made be Jonathon Harrison in his article fDr. %ho

and the Philosophers!{1l}. The first thing %to answer, of course, is that

[

for the traveller ordinary physical processes are possihle, that his

bodily processes are not disrupted but continue regularly, that he
can breathe, that he can see and sense in the normal way. TFor, let us

admit hypothetically that physical processes might go backward in tinme,
then for a verson to worik backvards in time, all those processes which
sustzin his life must work in step with him, In the stories there is
usually a capsule or vehicle with respect to which all physical procegses
are normal, and this artifice obscures an important feature of tine

travel which would be apparent if there were no such vehicle. Thzat is,
the time travelller must take his local environment with him. The fiction
of the vehicle obscures the sicnificance of this requirement, for

though we often travel in closed vehicles, it is a matter of practical
convenience that we travel thus in 2 sealed container taking our
environmnent with us. Except for our physiczl limitations, we can,
anywhere we travel, live off the land, at least in principle., Even

in space it 1is not out of the question that the materials necessary

to sustain us be gathered from those encountered along the way, But in
time travel no such interaction is possible due to the differing ceusal

sense of the environmment and the time capsule.

Inagine such an interaction to be possible., Then consicer
something, say & bird, which is taken into the time capsule, It nzintains
the same causal sense as exists outside the capsule, and so, relative
to that it is, like T.,H. White's Herlin, growing younger. But what
happens a8 the point of the laying of the egg is reached? Does the

nother bird materialize? Does the ergz venish? And the bird radiates

{1) in The Aristotelizn Society, Supnlementary Volume XL, 1271,p.1-24.
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heat, what hoppens to that, is the bird, relative to the time cansule,

ha
a heat-sink, a refrigerator? The conceptual problems in supposing such

& pleceneal interaction to he possible for time travel are insurmountnble,
Ye must admit the rule that everything in the immediate enviromment
behaves according to the same physical laws. Sueh a lav does not

rule out all forms of interaction between the regions with different
temporal senses; there is no need to assume that the time capsule is

+ b

totally outside the physical world, completely isolated from it. For

one can imagine a boundary, elther immediate or graduzl, upon crossing
which an object reverses its temporal sense, so that, for exanple, =z
bird in the outside environment which flies into the space of the
capsule could, from the point of view of that environment diszppear
but from its point of view continue flyinz normally, although it now
shares the temporal, causal sense of the capsule. In this way
problens with the detail of physical processes are completely avoideg,

for the two causal spheres never interpenetrate.

Hot all c¢ausal problems are eliminated however, for all the
traditional causal problems remain. For example, if a2 man were to
enter the zone of influence of the time capsule, and renain there =2

short length of time, and then emerge, he would, e¢x hypothesi, emerge

earlier than when he entered, and, by the assumpticn we made that

locally spealing all physical laws were normal, he would then be able,

it would seem, to prevent himself from entering the capsule.

All such dilemmas of undoing or changing the past zre well
answered by the retort that the +time travellers' capabilities are in
no way impaired, either overtly or mysteriously, nothing prevents
them from trying to change the past, but the simple fact is
do not succeed. The misconstruals of the notion of possibility inveolved
in the paradoxes of changing the past are well dealt with in
Paul Thom's article 'Time~Travel and Non-Fatal Suicide'(l) and also

P, Horwich's article 'On Some Alleged Paradoxes of Time Travel' (2).

(1) Philosorvhical Studies 27, March 75, pp2ll-6
{2) Journal of Philosonhy (72} 14, pp432-444
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)

AL T 2 -
chansings the

The problem brought to lizht by the parndox of
past is best underscood by a comparison of an ordinary case with o tis
travel one., Imapgine that I am about to enter a car when a man grarnles
with me and prevents me from so doing. It is then true that I will
net drive off in that car. For the tine travel correlctive, imagine
that I am about to enter a time-capsule, when a man grapples with
me and prevenus me from so doing. It is then ftrue that I will not
travel in the time capsule., The paradox arises from the apparent fnoct
that the circumstance of me being prevented Tfrom time-travelling mizht
arise precisely because I do time~travel. The problem is usuzlly
posed in the form: if I time travel to a point before the time of
my departure, what is to prevent me from stopping that departure. The
existence of the temporal loop malies the problem a dizzying one, but
it is solved by bearing in mind that any sequence of evenis must ba
lozically self-consistent. Consider the case of me trying %o enter an

If he does not succeed, I

ct
0
3

3

D

ordinary car, and 2 man trying to s

=

enter the car; if . he does succeed, I do not., Egually if I succesd in

entering the time-cap=zule, I have not succeeded in stopping myself, and
there is nothing paradoxical in this. There is only something odd in
assuning that I do succeed. But are we at liberty to assume this? Fo.
For if I do not enter the time-~capsule, there can have been no tin
travelling to try to prevent me. This circumstance, although unliiie the
corresponding case of ordinary travel, is self-consistent. Given that
these conditionals are seld consisteht, to aslkt what it is that prevents
me Trom stopping myself entering the time capsule is parallel to asiking
the similar question of what it is that prevents a man from stopping

me enter my car, when in fact ke does not succeed, There is nothing
that prevented him, nor was there anything that prevented me. The
difference between the two cases is that the man who fzils to stop me
entering my car can coherently entertzin the possibility of his success,
whereas, in contemplating my attempt ot stop myself entering the time
capsule, I cannot coherently contemplate my success, for that would be
logically impossible. But nothing mysterious, such as the force of

logic, prevents my success, I simply know that I will not succeed.

travel is thazs annlogous to similar cases of inevitable events thu

are going to occur. Suppose that I know for certain that a dan will
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brexit. I nevertheless may attempt to prevent it breaking, but I lmow

that T will fail, and I cannot coherently contenplnte the success of o

[

ct

t is true that I know the dam will break, rather than 3us

et

attempt, iT
tiat this event is hizhly probable, for the truths of the two sre
UJ-P

logically incompatihle. 1y forelznowledge in = sense 'dooms! my atiemuis

to failure, but it does not prevent me from trying.

The novelty of time travel is that it allows past conditions
to depend on future ones, whereas this never occurs erdinarily. In
In worlking out the ramifications of time travel, it is therefore easy
to nistale the character of features of the past and future, since
otherwise past and future never have to be intertwined. Now, while we
have showvm that the supposed paradox of changing the past is only =z
paradox if contradictory assumptions are made, and that there is no
reason to assune these in the case of the past any more than for the
parallel case in the future, we have not attempted an analysis of what
'changing the past' is supposed to mezn. Once we have done so, the
logical difficulty involved with time travel disappears entirely,

I thinl:, though further more serious problems remain.,

CHANGING THE PAST,

The genesisz of the supposed paradox we have been discussing
ig the symmetry of past and future which time travel implies., For
while every individual retains z simply ordered personzl history, so
far as his immediate surroundings are concerned, this no longer
corresponds to a simple objective time order, and the individual can
be indifferent to objective past and future, A consequence of this
symmetry is that every feature which is supposedly unique to the
future must now be also applicable to the past. Part and parcel of the
advocacy of time travel is the assertion that this consequence is *true,
or at least,is logically possible., The opponents of time travel rmust
therefore, if they choose it as the field of battle, show that
assuming it leads to contradiction., As I have presented it, the

FalRe
future

assunption that we can chanse the past as we can change the

the doctrine that we can chanZe

-

does not lend to contradiction. Now
the “uture but nokt the past is the ey assynmetry beiween the two for
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those that divide past and future this way, so the mere demonstration

2

f o logicnl consistency in the supposed parado: of time travel does not

o

T L

suffice to dispose of this assymetry. HNot only nmust we show that the

supposcd paradox is nothing such, but we must also offer a positive

account of just how and why there is no aossymetry between changing the
Y,

future and changing the past. To begin on this we must examine what

we nmean by changing the future.

Change, as we have known at least since Aristotle, is the
change of a thinz from one state to znother. BSesides the change there
is that which undergoes the change, the initial state from which the
change bccurred, and the final state in which the change culminates. And
all of these are real. Can we interpret changing the future in this
full blooded way? No, for consider the consequences if we did., Firstly,
we would have to consider the future zz a thing which can underge change.
Secondly, we would have to regard the future as it would have been as
being as equally real as the Tuture as it was after we changed it.
After all, in the full-blooded Aristotelean change, the initial and final
states are both actual. Once this is admitted we have allowed the
actual existence of alternative futures., (This is sufficient, 2s
Meiland points out(l), to allow a toe-hold for 2 description of time
travel in terms of dynamic temporal, a scheme based on the evolution
of the present.) e canno® mean strictly what we say when we say we
can change the future, for as we have seen, that is incompatible with

there bsing only one actual future.

1
fetz)

What we do mean by changing the future is, I think, that we
can within limits shape events now so that the future, zgain within
limits, turns out as we wish. This power we have with respect to the
future we do not have with respect to the past. How, so far as this
goes, we must accept it, but only as a practical fact about the world.
The advocate of time travel will have to say that it is only that, only
a practieal fact, and that if we had access to the past as we do %o

the future it would cease to be true; that is, it is perfectly coherent

£1) c.f, Chapter 1.
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can o worll to bulld the Tuture we vant, bub

1

therelore hng to te, so we cannot build it. The reasoning here 13,

I believe, Taulty.

vhen we contemplate owr povers =5 hunon beings we discover
that to = certain demree we are at the mercy of external forces, but
that by a certain degree of JTorethousht, understanding and technical
akill we can mitigate or even nullify the meretricious effeccls of
these forces. Such Forethought requires an extrapolation, bazed on

our understanding and observation,from the present to future events,

3)

and a calculation, again based on our understanding and obsarvation,
of how these future events may be influenced, that is whait their
present causes are, and to what extent it is within our capacity fto

influence then., Given that this 1s the condition of human 1life, 1

ould seem that we hove no linowledgze of the futurs, and can only maic
sophisticated suesses at it, quite unlike the pazt, which we can

renenber. ZEqually, while we can Influence the Tuture, which we cdo
not know, we cannot influecnce the past, which we do now., Thers

~
L e

thus seems Lo be deep seated connections bebween our linowledze

1.

things temporal and our power over them. And, many would add, theinr

a

nazure.

In attemnting to unravel these connections and mzintaoin

travel, 2 prelinminary point is in order, which I have touched on

before. Time travel is in no way supposed to alver tie indivifucol's

perception of his perspeciive in time. The time traveller still ha

a past and a future in exactly the same way as anyone clse - 2 pas

whisli he remenbers and o future which he does not, no apparent pover

0

over the one and some over the latter. He d€iffers from those who <o

. . . e s
him, are objectively in his past.

. . o -

“hat does it menn o say that within limits we can influenc

T -1 - A y -

even so that they turn out =zs we wizch? It means, fer o start, thnat

Pilasd

future evenss have their caugal ordgin in the presen

ctive time order, =nd so
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inivintion of a zrocess now will result in a2 consceouence which we zan

73 el T rame N [T S ) - - ]
pulClohN of vy I¢ means further That there ore song such oposesnes vl

we con initinte now. 3ut however Lrue this may be, it dees not

alter a Turther princinrle, that w“dteve” will »e will be. Ior this

An evenl cannot hoth be goinz fo occur ond not ~oing to ccour, The
princinle is more fanous however 28 a fztalistic one, meaning that

there is nc way of preventing what is zoing to cccur from occurriasg,

that wintever anybody doez, the future will remnin 2z it is. Thig
fatnlisn has o faniliar ring to it, it 1s the fubure correlative ol the

1
ugeful, for in discovering whot is wrong with future-oriented Tatolisn

we find clues For showinz what is vrong with past-oriente

The fatalist argues essentizlly as follows., Either zany ziven

event is going to occur or it is not. IT it is noing to occur, nothinrg
I can do will prevent it, and if it is not going to cccur, nothing I oan

do will bring it about. In either case I cannot indluence

of events, znd therefecre nothing I can do now can influence the fuzure.

That the armument is fallacious is nlaln, for it is an cvident Tzct
that we can influence the future, since we do, The npower of Iaizlisn
woxes and wanes ns does the chaos of human 1ife, being great in tinmes

cial collanse, and beins small in times of pecce and cecin

Q

of war or s
order, and gince it is
for it at some times hasg grenter appeal.
The beginnines of a criticism of fatalism lie in the criticisx
already given of the iden of changing the future, It is @ lozical

incoherence to interpret our power of influencing the future &s changin

one actual future intec another, as the idea of changing the fusures

recuires. The difference this moles to the zppeal of the fatalistic
~rrunent can te seen by reconstrusting it in a slishtly altered Torn:
Tither ony ~iven event is aecins~ to occur or it is not. IF it iz -oin
to occur, thon nothinz I do now will bring sbhout its norn-ocourrenta,

brins ~bout 1tz

and iT it is not ~oins~ to ocour, nothing I do now willi b
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[eTelelibainlcislefciN nd g0 on e arcument 1s conziderably less nppesliae
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ernotively when corrected in this wny, and Tciliags in the arnument
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aopenr more cienrly. Yor consider the promositicon 'IT7 x is goine to

occur, nothi I can nov do will briny 1t about that it does nct ocous

er
7

g
m . s
This proposi

n
tion 1s by the lows of lonic equivelent to its
tronspogition 'IT somethiing I can now do will brins it about that

does not ocecur, then it will not occur.'! Dut this proposition is

o

netently false, since the mere possibility of

dpes qpt prevent x, . - ) - ,
nmust 2150 nerforh the necessary action. The nere fnct that I could

my acting to nrevent X

sten from the path of on oncoming cor doss not nrevent the collision,
I rnust nctuzlly talze the step. The fault in the proposition is, then,
with the modal operztor 'can'. If this operator is rermoved, so thaot

the proposition reads 'If something I now do will hring it about tihnt
x doeg not occur, then it will no% occur', and it is then clenrly tru
If I step aslde that action ensures the collision will not occur, and
it does not occur. The elimination of fhe 'can' is however not the

only means of rendering the proposition true, for we night also exmend
the consequent giving 'IF sonething I can now do will bring it abou
thot % does not occur, then it is not necessary that xz will occur’',

The addition of a further modal operator saves the proposition egually.

c+
]
i1
o4
0
ct
e
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3
ct
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Tronsposing these corrected propositions giv

to occur, then nothing I now do will bring

it zbout that it does not occur.
IT x iz necessarily goings to occur, then nothing I can

t occour, The other Lranch

3

now <o will xing it about that it does &

of

o
he fatalistic argument must be amendsd sisdlarly, and the nons-
modal correction reads as follows:

1t, If x is nct zoing to cceur, then nothing I now do will
bring it about that it doess occur.
zut what about the modal correction? For what does 'x 1s not zoing %o
occcur' become? Ye have to decide beiween 'x is not necessorily coing

to occur! and 'x is necessarily not going to occur'. Zut which? Let

us write out both interpretations.
2a', If x iz not necessaorily zoings Yo occur, then nothing

I can now do will bring it obout,
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2u', IT x is necesserily not soiny o cccur, then no

'If there is somethins 1 can now do to briny akout :x, then it is
infer the necessity of an even
Trom the noscsibility it might be broushit about, The sccond
(2b') is true, as can be seen Trom its tronsposition 'If there is
something I can now do to brinsg about x, th
goins to occur'. That is, x
our modal correlative of 2 above.

JTow, then, does the Tatalistic arsunent stand?  Settin- 1

out schematically we have:
0. Given any event x:

Either x is zoing to occur or it is not,

On the non-modal interpretation this iz supnlenented by:

1, If % is going to occur, then nothing I now do will
1', If x is not going to occur, then nothing I now do will brins

On the nedal internretation we have instead

2 I 1t is necessorily go

.

Al s raichs) 1’.‘.01‘3

g necessnrily not soinm to occur, then nothins I con

do will bring it about thot it does occur,

two steps, Trom whichever

znd 1 =nd 1! {or» 2 and 2') are true, by the Jongtructivre
Dilemma, I coan do nothing vwhether or not ¢ will ocowr.
H o

4, Therefore, nothing I now do can or will influence what wil

occUur.

The aroitent, whether modal or not, is faulty z2s it stands. Let us drow

the correct inferences from the non nodal argument first, for that is the
te to 2

the antecedents of 1 and 1' do directly relat

wherens those of 2 2nd 2' Jo not, Tor they =sre net centradictorics nnd

Uy

: - L] 2L e ) . 2 . L bl T o
they involive modelities overtly, vwhere=zz 0, does noc. 2y the
o a5

constructive dilemns we ~et Trom 0, 1 and 1':

s e W
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C ria s - s ottt aen
5. Zither notiins I now do will Sring it obout thnt  doas no:
T
I

occur, or nothing I novw do will baing it about that x Joss oszcur,

by De llorganis =ule to its equivalent:

LT LI PRI
SIONSLATINSG LS

5, It is not true Both thalt somethirng I now do will brinz it zhous

Rl =

that x does not occur, and thaot somethins I now do will Herine it

about that u does oczcur.

In other words, my present acticon canneit eventuste in in compotikle
results., This trulsm by no means leads to the fotalistic conclusion

that I connot influence fubtwuwre events,or that nmy nresent zcticns will

not deternmine future ones., Unfortunctely, however, neither does i

lead to the affirmation of my nowver Lo influence the future

-
b
¥

£

is still true if both of its components zre true. Hevertheless, we
cannot conclude from the argument that bhoth are true, or must be truec.

What then of the modal argument? So far a2s the given premis

qe cannot apply the Constructive Zilemma to the combination of i
2 and 2! Nor can we assume the distribution of the opersicr in O

to mive 'tither % necesserily occurs or it necessarily does now ozcur',

for besides being false, this begs the guestion, assuaing what the

£ o

¢ arrument is sumnosed to prove, for another way of writing

i o
the fatalictic conclusion thatv I cannot influence th

thesis that vhotever hapnens hoppens neceszarily, so tha e
cenuine preszent alternntives Jor the achievement of different luture
enis.

e thaet this fatelistic

necessity or fate iz curiously lilte chance. For consider o proctizal
circunsiance, such as a wor, where belief in fatalisam is ranpant. In
such circumstnnces inevitability is closely associated with rancomness
or chance. A pilot nightly traversing flal:, for example, reliss on luch
more than ¢izill. IFf hie consistently avoids domege and injury, 2e
considers himself, and others consider. him, to lead 2 charmed 1ile,

to he Fated, Luct and fote, chaonce »nd necessity coalesce. lor iz thlp

At grmeaes

flntion of ideas mere irrationzlity, Ffor it follows ITrom ot g

3 ™ 5o R SR I NEUREE. A A AT —- .
tolionm Tor if nothing molies any difference oo to
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an event will cccur or not, nothine can be said bo e the couse of Shia

il 5

R, e

event, betnuse no event could be that wi

mut oon agvent which hos no couszl anbecsdents is

e [

not nve ocowsred

precisely what we call on shonce event. So Fatelistic necessisty reduces
to chcnee. Conzeguently, fatalism should net be confussd wiith

nredeterninism, the docirine that every svent hos o sulfficicont nrior
couse, ILvente vhich are predeterminehle nre the only ones we con ove

influence over, so where fatalism denies our power to influence esventis,
15 we chioose, predetzrninism leoves us with

(]
cF
W
&

ut lenves us free to a

the power to influence events but denies us, at least zo its coritics
k ]

th

reely, since 21l our zctions

o}
ck
(@]
o)
[#]
ct

would have us believe, the nowe

are determined by prior cazuses.

Heturning now to the arpuments for fatalism, let us lool:
t their structure, for only thus can we see what the modal zrgunent is

ki
ol d ATa
I whici

supposed to be. The argunent form is the Constructive Diler

has the schenas

Exanininsg the non-medal argument I
simple origins. Let uz represent the preomises tThus:
0, {x} {FOx var0Ox)

1 FOx 9~ (A} (3104.(NOy» ~FO )

1', “TO‘("“(ay) {TO"‘,’.(“ub*-) x)

“~

{'0x' means 'xooccurs'; 'FY, 'H' and 'P' are pre
t' and 'Past' respectively; ~> indicates implication (if.. . thena.o))
Clenrly O iz the law of the excluded middle, but
1 and 1! are akin vo the law of lodu
Zerived as Tollous:

(p.{29q)i>q
Fa/lq (fa.{foaq))>q
Ex. Cen,@u) (fx.{fu ) )=a
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the le~itinzey of guentilying into modnl contexts), The
mednl arcunent Tor Totnlisn are:
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ther land to ooorao wwther o7 orod

R

it 2 oot o :
sdaopnrelended variants, and thoush the deterainably valid nreunernho
lend no sunport to Tntnlism, ther do not encluds it clither., The
Ziscumcion of Tatolism haog been more ilmnortant thon thiz,houvevrer,
for the volid arguments concernins it turn out o hove quiic =
concideraile symmetry with respect to the interchonsenbilivy of zrot
and Tuture., IJut belore we go on to this, we must turn to our originnl

T foatnlicn, o di

murnese, whiich was, via o discuszion of fot

TIATTTR S ey .w);.:J.:vJ.J
CHAIGIUG TN [ ia

E o - - T T e ey B s de e e
ound several wossible intersrotatinono

ol the icer tiwmt it is not posaible Lo chonze the Tuture, ol1 »eliied
to mistolien arzuments Trom voriants of the princinle of llodus Ponenc,
Me iden that we can influence the Tubure, tThad en on evenbt Is not
necessorily —oinz te ccour, it iz quite pogsible thint oresent hunon
cotion will have the result that the event doszo not occur. Lnlovhunnisll,
while the priacinles on sfilch the fnitolistic cyr-uamentis nre Lossd were
relntively ensy o codify in lozicol syubolisn, the game Io not trus ol
the doctrine thot we can have power over Tuture events. ID we nresent
this doctrine in the some shorthand, it resdds!?

#O T e § F) C0y (B9 0m) )

ond the nrotlon with this can be seen by tronsoosing 14:

O30 0y (-0 70K
™in ig wnueleome, since it says thot the Inmomsibility of brincing
asout that an event will no* oceur implies that it will necessarily
ascu~, Tven worse, it implies thot chonee evrents connot occur, o hnnoe
cvents cre ones walch cannot be predefernined one woy or an mewL That
) H i srould YUrins wlout o

im vhizh it is not possible that pregent actlion should Jring
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3x) (By) L ( {, Moy ) . (NOy &> Fox)

this earlier conjecture becones:

~TF0x =0 y) ({ oy, (Noy > ~ Tox))

which asserts that fiven that x is not certain to occur, it is possible
that there is presently possible action which would ensure x does not
occur, The question is whether the extra Q in this formulation is
sufficient to avoid the earlier problems with it, The transposition
does give considerably different results:

~ A(E8y) ( {NOy. (¥Oy= ~ FOx)) > TFOx
The problem with chance no longer arises, for chance events are chance
not because presently possible events, if they occured, could not
determine them, but because it is not possible for actual present
events to determine them. That is, the addition of the extra possibility
operator means that the antecedent of our proposition does not meet
the conditions for the definition of chance. Tor a similar reason,

the inference from the impossibility of asF0x being determined to the
necessity of FOx is no longer distressing, for the impossibility is
of there being any present possible circumstances whatsoever which

would bring about ~FOx, not just actual present circumstances.

THE SYMMETRY OF PAST AND FUTURE.

Now the assymmetry of the past and future is crucial to an
elimination of time travel, for only thus is it possible to conclude
that a moment of a man's past cannot be also a moment of his future,
Consequently I shall attempt to show that the past and future could be
symmetrical, and that it is not possible to conclude from the nature

of the human condition that they are not.

As I have shown, the idea of changing the past is no more
impossible than changing the future, which is a logically incoherent
notion. When we try to formulate what our power over the fufure is,
or our lack of power over the past, we must bear in mind what we
would mean by our lack of power over the future. So, when we say
that it is impossible to chanpe the past, we must interpret this
according to what we would mean by saying that it is impossible to

change the future, that is by fatalism. Equally, we must interpret
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what we mean by saying we can change the past according to what we
would mean by changing the future. Several true principles have

emerged in connection with this.

The first that we formulated was that present actions cannot
have incompatible future results. This was the conclusion of the
non-modal form of the correct argument that fatalism is a deviation
from. It is perfectly symmetrical with respect to time, for it is
impeossible that present actions should have incompatible past results.
The second that we formulated expressed the modal variant on this
conclusion, andrstated that gither it is now the case that an event
will happen necessarily, or nothing that is now the case implies that it
is now necessary that the event will occur. This principle is also
symnetrical for future and past, for its correlative is that either it
is now the case that an event has happened necessarily, or nothing

that is now the case implies that it is now necessary that the event

has occured,

The symmetry of these principlés is, however, of minor
interest except that it shows that fatalism with respect to the past
is as unnecessary as it is with respect to the future. More important
is that we be able to show that our power over the futurehas a true
correlative for the past, As I formulated it, our understanding of

our power to influence the future consists of a belief and a principle.

The belief was that:

2x) (3y) [( { NOy) . (NOy &bFox)}

and the principle that:

~ QF0x-> ) (3y) (HNOy . (NOy-> ~FOx))

The past correlatives of these are

(=x)Gy) L ({ Noy). (NOy<> POx)

and

~T3P0x > {{Ay) ({ NOy. (NOy -~ ~POx) ..

The first 6f these may well be true, but the second is more problematical,
for it is often assumed that all statements of the form POx are necessarily
true. But there is no need to assume so. Suppose there is a past event
which has not occurred, but not necessarily so. Then it may well be

that there is an event now possible which if it occurred would imply

that that event 2id not occur., Thus the proposition can be true

without assuming that past events are necessary. Uhat is necessary
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in this case is that no present event imply the event did occur. 3ut
this is equally true of the future correlative, for no present event

can imply that what will not happen will.

The conclusion we must draw is that no assymmetry of the
possibility of the efficacy of human action exists between the past
and the future. Of course we could build in such anassymetry by
making temporal qualifiers apply to the logical operators as well in
such a way that it was never possible to truly state anything that was
not assymmetrical, Such an approach might be illuminating about the
structure of our talk about such assymmetries, but is hardly to
the point when we are considering whether such assymmetries hold. A4nd
for the purposes of introducing time travel it is sufficient that they
need not hold, a result which is guaranteed by the generality of passage

as discussed in the last chapter.

lMow since we cannot find the required assymmetry in the logical
conditions for the efficacy of human action, we must look for them, if
they exist, either in the structure of causation or in the facts of
hunan knowledge. So far as causation goes, it is hardly germane to
assume it must have its normal temporal sense, for the necessity of so
doing is, with time travel, in question. Similarly the assymmetry of
the causal relation is in question. The other place to look an

assymetry between past and future is, then, in the facts of human

knowledge.

One myth we must quickly dispose of alleges that when
we say we know the past but not the future our experience
gives us certain knowledge. That we remember something is not
certain knowledge of the past, it is memory, a fallible and erratic
guide to the past. Nor, as we were exploring last chapter, is it
strictly speaking possible that we can know the past if by that we

mean that we can know the past as we know the present,

The foundation of our knowledge of events in time is our
fallible experience, and when we remember the past, and anticipate the
future, our knowledge of the past is uncertain, as is our knowledge
of the future, However, we do, it seems, have more evidence for the

past than for the future, through memory and other traces that things
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leave., These are the facts., On what grounds could we concluds “hat
the assymmetry of our knowledge is necessary?

There is one way we can make the assymmetry of knowledge
necessary, and that is by pointing out that the transmission of
knowledge is a causal process, so that only those things can leave
their evidence in the present that have causally affected the present.
This principle we must admit as being true, but it is not on
assymmetry with respect to past and future, but with respect to the
causal series. Thus, since the assymetry of causation with respect
to time is called into question by time travel, the assymmetry of
knowledge cannot be used to establish that of time. I shall return

to this question later,

Are there any other grounds for asserting the difference of
our knowledge of the past and the future? I do not think so, but
certainly none except the fact of the assymmetry can be found within the
facts of our knowledge, for all we can discover there is that our
knowledge of the past is more or less uncertain, and our knowledge of
the future at least equally so. Let us examine the enterprise inveolved

in pgaining knowledge about other times.

If we consider the activity of dicovering the truth about the
past and the corresponding activity for the future, in what does
the difference consist? The rules of inference are the same, the
structure of the human activity is the same. The actual business of
forecasting is much the same as that of discovering the past, consisting
of the isolation of present evidence and the extrapolation either forwards
or backwards to the time of interest. In this sense our knowledge of the
past and the future can only be as good as the present evidence for
them. A difference between past and future must, then, be of one of
two kinds: a difference in the nature of the evidence form which the
inferences to each is made, or in the nature of those inferences. uhen
we consider the matter, there is no difference in nature between the
evidence for the past and the future, for what presently is the case

is evidence for both. It is simply not true that the evidence for the
past exists in the present but that for the future does not. Uhat

is evidence for how things have been is equally evidence for how

things will be,
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Novertheless, there is a defacto difference in quantity at least
between our knowledge of the future and of the past, and it does
correspondence to a difference in the nature of the inference form the
evidence. In predicting the future we have to predict the result of a
confluence of causes and processes, so that it is necessary to know
a great deal of the present evidence in order to be reasonably
successful in predicting the future, because one must account for all
the operative causes and processes. The past, on the other hand, is
easier to manage, for all that is necessary to have a reasonable
confidence in the nature of past events is that their traces have
remained. That there was a cataclysm in Pompeii we can tell from a
relatively few pleces of the evidence that remain. But to have

predicted it beforehand one would have had to have known a vast amount

about the behaviour of volcanoes, and Vesuvius, in particular,

Thig difference between the past and the future can be
overestimated, for it does not extend to certain knowledge of either.
If I wish to be sure that a certain event occured, and that I am not
mistaken in my reading of the evidence, then I must know all the Torces
operating between then and now, so that I know there is no alternative
explanation for the evidence. But equally, if I know all the forces

operating between now and some time in the future, I can be sure of

what is going to happen.

Now it may be that such certain knowledge is impossible. For
so far as the past goes, there may be alternative possibilities which
it is impossible to resolve even on the total of the evidence between
now and then. For, il an event is to occur by chance, then no amount
of evidence however close will allow one to predict it. The equivalent
for the past can be easily seen. Suppose we wish to trace back to the
way things were at the instant of an explosion. No matter how close
we reach with what quantity of evidence, there well may be influences
at work up to the moment of the explosion which were at that mement
totally obliterat ed., Since we do not, by parallel with the future,
know what happened before the instant, we cannot then tell for certain
what did happen at it., The obliteration of a previously existing
thing or influence is the past equivalent of chance, fbr in both

cases the occurence of a thing is not determinable on the evidence
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up until then and this lack of determination is, as I remarked earlier

in this chapter, definitive of chance.

There is thus a great deal of symmetry between our knowledge
of the past and the future., Our fallibility about both has the same
grounds, as does the possiblity of our certainty. The future as being
the location of chance has, so far as knowledge is concerned, its past
correlative. What then of the difference between knowledge of the

past and future as we have been characterising it?

CAUSATION AND KNOWLEDGE,

In a simple characterisation of knowledge of the past or future
relative to the present such as I have given, one major aspect of human
life is ignored which is the foundation for the acquiring if not the
very concept of knowledge, and that is the persistence of objects.

The reason that our knowledge of the past is more secure than our
knowledge of the future lies in this persistnece, for it is the vehicle

by which we can accumulate evidence and knowledge.

As T have shown this security is not that of certain knowledge,
but nevertheless it is sufficient to differentiate past and future, because
even uncertain belief does not accumulate from the future. UNow,
persistence is closely allied with causation, to the extent that some

writers believe that persistence is a special form of causation. I have

argued in Chapter Two that I do not believe this, but I shall
not go into that matter here. Let us rather look at the connection
of the three ideas of knowledge, persistence and causation.

We begin as sentient creatures which know nothing at all. The
process of acquiring knowledge that we po through consists in the first
place of direct causal interactions with the world. Some of these
causal interactions form fegular patterns, and, as psychology has
shovm, the habits formed thereby persist even when the particular form
of interaction which coriginated them has ceased. Such habits are not

knowledge, though they are the first stage in the acquiring of i=t.

After simple habits come more complex ones where a sign or symbol

is associated with the interaction, followed by recognition and
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manipulation of the sgmbol in place of its referent., The persistent
sign becomes the mark of a piece of knowledge, and from there an
elementary capacity for language develops. Xnowledge at this stage
ié represented by persistent objects which are the traces of causal

interactions.

Now consider a man learning a subject, say philosephy. He
also learns by a causal interaction, by the spoken and written words
of philosophers settiing up persistent traces in his mind and in his
notebook. It seems evident that anyone must learn everything that he
knows in a similar fashion, unless it was innate in him in the first
place, Now knowledge so gained through causal, that is interactive,
relations with the world is of two kinds, discovered and transmitted,
Discovered knowledge is that which has previously been rendered into
thought, that is into manipulable sign or symbol form. Transmitted

knowledge is that which has been so rendered.

Now he who discovers knowledge‘(or invents it if one prefers
to think of things that way) knows what he has discovered is true in
virtue of the process of discovery. Others do not, for the knowledge
is only transmitted to them, and they know it to be true by a process
of analysis and test. The medium of knowledge, namely language, is
such that a conjecture can be made concerning knowledge which might
be true but requires test. Such conjectures are formulated by some

person in the first place, and then there is an original confirming

analysis and test.

Given the human condition, we suppose that the way a society
or cbmmunity learns is subject to the same constraints as the way an
individual learns. That is, if a person in a community knows something
to be true, one of three circumstances must be true:

1. He discovered that knowledge himself.
2, It was transmitted to him, he is satisfied with the evidence for

it, and the chain of transmission has a beginning where someone

discovered the piece of knowledge.

3, It was transmitted to him, he is satisfied with evidence for
it, and the chain of transmission has a beginning where someone

conjectured that piece of knowledge.
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Thus all human knowledge has a defintie origin in tinme, at least in

the sense that before a certain time it did not exist. Human
knowledge is, then, a human creation (though perhaps invention is
somewhat off the mark}. Further, whatever knowledge per se may be, its
acquisition is a causal process and its perpetuation the result of the

persistence of various entities.

The consequence of this intimate connection between causation
and knowledge is that it is impossible to acquire knowledge except as
a result of causal interaction with the world, with the result that it
is not possible to have knowledge which has not been acquired. Now,
are there any lessons to be learned from how we acquire knowledge for
what we can have knowledge of? We cannot, we have seen, have
knowledge of anything if that knowledge has not been acquired., Thus,
since no knowledge that is not availablé as the result of a causal
interaction with the world can be acquired, the only knowledge that
is available of past or future is that available as a result of causal
interactionyith the world. But 'available as a result of causal
interaction! is ambiguous, for it could mean either that only the
information explicit in such an interaction is available, or that all
the inferences from it as well, As we saw, the past and future are
symnetrical with respect to such inferences, Thus we still have no grounds
for saying that possible knowledge of the future is different in kind

from possible knowledge of the past.

The only principle that could lead to such a difference in
kind, given the foundation of knowledge on persistence, is that the
past persistence of a thing is more certain than its future persistence.
But as we have seen, what is certain here is not our knowledge of the

past but the acquirement of our knowledge from the past.

The assymmetry of our acquiring knowledge seems to be a
necessary one, there is no other way in which we could gain knowledge,
but it also seems that there is no way that we can derive an
assymmetry from this between our knowledge of the past and of the

future, in order to further derive a further assymmetry between the

past and the future.
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TIVE TRAVEL AND KNOWLEDGE,

With this demonstration that the character of the human
condition does not further restrict the possibilities for the nature of
time beyond those allowed by the manifold on the one hand or the
psychological structure on the other, the main purpose of this work
ig achieved, which is to discover the grounds for the plausibility
of time travel. Ultimately this plausibility rests on its compatibility
with the siructure of the world as we know it necessarily to be.
Admitedly: time travel is incompatible with many things we believe to be
true of the world, but this does not destroy its plausibility. Also
it is incompatible with many features of the world which are taken to be
necessary., But which of such features really are necessary? I have
attempted to uncover the elemental features of our theories of time and
the principles on which they are ultimately based, and found that the
notion of time travel fits these easily., TIurther it is compatible

with the facts, rather than the metaphysics of the human condition.

I do not know what principle could be shown both to be necessary
to the world and to be incompatible with time travel. Certainly there
seem to be none that are essential to our concepts of time. HNevertheless
despite the arguments of this book, I believe that there must be some
such principle, and that it must be a fundamental epistemological one.

I have not, however, any idea of how to go about formulating this

principle or showing its necessity.

lly grounds for this belief are as follows. If, as they appear
to, our concepts of time admit the possibility of time travel, then
since time travel admits of causal circles, we are committed to
the possibility of a particular result of the possibility of a

particular result of the possibility of causal circles, namely

epistemological circles, Some of these I have laready mentioned in

Chapter One, though I have not discussed them. In one, a time

traveller learns a language from a phrase book which he later writes

from the knowledge he gained of it. In one, a time traveller returns

to the past in order to teach himself how to time travel.

Two examples of these epistemological circles show the

problem. In the first the only origin of a body of knowledge is due
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to time travel. For if time travel is possible it could happen that

a person acquires knowledge from somebody and then time travels, turning
out to have been he from whom he earlier acquired the knowledge. He
then disseminates what he has learned. Such information has a definite

origin, but it was never worked ocut, or discovered,only transmitted

from person to person.

The second example is of a different kind. Suppose a time
travelling survey team wishes to discover facts about some distant
time., They do so, and then return to a time before their departure and
inform their earlier selves of the results of the mission. There is
nothing logically inconsistent in this story, it is simply a special
sort of causal circle, but what could he the motivation of the team to
take the trip?

The two examples are dependent, the second being an

elaboration of the first, but this remains even if the s=cond be

discraedited.

I believe that these examples show that there is something
wrong with time travel, because such epistemolgical circles permit
that human knowledge be not always the outcome of human effort and
discovery based on an investigation of the world., But how, given
that any individual has much knowlédge that is merely transmitted
to him and that he transmits to others, can it be shown to be
necessary that all human knowledge have such origins, since this fact
cannot be derived from fhe necessary structure of time? As I said,

the principle looks as if it ought to be epistemological in character,

but what it might be, I do not know.
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Abstract

This supplementary volume pursues matters arising from the
examination of the principal veolume. It is presented primarily in
response to Professor Nerlich's recommendation that I should investigate

the question of causally clesed curves in the light of the conditions
that thermodynamic and related principles would impese on them, that 1
should place the concept of structural outcome introduced in Chapter 2
in this context, and that I should similarly place the difficulty I
identify in Chapter 6 that time-travel allows the acquisitioﬁ of
information in unusual ways. The volume containsAtwo independent

papers presented as appendices to Chapters 2 and 6.

The aim of the appendix to Chapter 2 is teo investigate further
the foundations of the idea of 'structural ocutcome', an idea presented
in that Chapter for a criterion of identity through time which is
tolerant of discontinuities in space and time. It argues that this
idea needs to be understood as one aspect of a systematic reinterpret-
ation of the ideas of genidentity_and causation according to parameters

other than the spatio-temporal.

The appendix to Chapter 6 has the specific aim of showing that
the difficulty raised there (that the idea of time travel allows the
possibility of acquiring information - including developed theories -
which has not been discovered or worked out by anyone) cannct be solved
by appeal to principles based on the asymmetry with respect to time of
certain laws applicable to physical systems, such as the Second Law of

Thermodynamics.

Appendix to Chapter 2 : p 4
Appendix to Chapter 6 : -~ p29



APPENDIX TO CHAPTER TWO

GENIDENTITY, CAUSATION & STRUCTURAL OUTCOME

In Chapter 2 of my thesis I argued that two dideas, those of time
travel and of temporal motion, could be developed in an analogical
sense parallel to ordinary ideas of travel and motion, but dissociating
the two so that travel might in principle be spatially discontinucus,
whereas motion could not. Ordinary travel between two points of course

implies motion between them,

I argued that the basis of devéloping these analogies fully was
the deﬁelopment of a criterion which would associate events together as
the‘history of an object without appeal to spatio-temporal parameters,
This criterion I called that of ‘structural outcome', the idea being

develcoped as follows.

The structure of an object at a given moment has implications for
what its structure can be for a-period around that moment, and vice
versa. That is, based on the principle of continuity of change, changes
in the structure of a thing do not happen instantaneously. In a
sufficiently short period of time we can equally as well infer temporal
order (though not necessarily direction) from the order of changes in
structure as vice versa. Furthermore, the same principle of continuity
of change shows that the structural properties will vary continucusly

with other parameters, though not necegsarily all.

This appendix seeks to put the concept of structural outcome on a
more rigorous footing, and investigates particularly the concept of
identity through time in ordef to draw put the dependence of it and
related concepts on spatio-temporal locative parameters. In this
context a qualitative anaiogue of identity through time is developed,
together with a qualitative analogue of the direction of time. My
beginning point is the criterion we commonly use of reidentifying a

thing by distinctive marks,



Identity Through Time

We do in faect use a criterion for judging identity through time
which is tolerant of temporal discontinuities. We use this criterion
whenever we reidentify something by a distinctive mark or set of marks,
i.e, by virtue of aspects of its internal or external composition. I
shall call this the structural criterion of identity, but before
discussing it I would like to make a few general observations about the

concept of identity through time.

Identity through time is a special case of strict identity, i.e.
of the logical law known as Leibniz's law, At first sight it seems
this must be wrong, because we wish to identify through time objects
whose properties differ, i.e. of objects can change and yet remain the
same object. However, this is a mistake(l) essentially because the
logical law includes in the specification of the properties those time
references implicit in our ascription of identity through time, i.e. if
a is identical through time with b, then if at time t a has property £,
at the same time (namely t) b has that property also (and conversely,

a has those properties b has at the time when b has them}.

Leibniz's law is not a great deal of help in the present circum-
stances, because what we are interested in is the conditions mnecessary
for the reidentification of the same object. Further, Leibniz's law
as such compatible with any kind of temporal discontinuities or other-
wise of bodies, Tt provides no indication of what it is that persists
through time, no criterion of identity as Geach(2) would call it, and

no criterion for individuation or reidentification of the same object.

Indeed, asserting the identity of any two physical objects would
not as such contravene Leibniz's law, because the properties of one
would apply to the other insofar, and only insofar as the object was

in a certain time and place.

(1) as has been cogently argued by Robert Coburn,
'The Persistence of Bodies', American Philosophical Quarterly,
Vol. 13 No. 3, July 1976, p. 173 '
{(2) Reference and Generality




Identity through time is to use Geach's term a form of relative
identity, i.e. what is involved is an assertion of the form 'a is the
~same ... as b', where the blank is to be filled with the relevant
general term. This can be clearly seen when there is an issue of
reidentification, e.g. when a question is raised such as 'Is this man
the same man as the one I saw yesterday?' This relativity is
acknowledged by Reichenbach and Grunbaum, whe call it genidentity.

Reichenbach introduces the term thus:

This physical identity of a thing, also called genidentity,
must be distinguished from logical identity. An event is
logically identical with itself; but when we say that different
events are states of the same thing, we employ a relation of
genidentity holding between those events. A physical thing is

. thus a series of events; any two events belenging to this
series are called genidentical. The relation of genidentity
is thus a two-place propesitional function which is symmetrical,
transitive and reflexive. (1)

Without buying into the metaphysical position which interprets
objects in terms of events, it is clear that Reichenbach sees an
assertion of identity through time between two elements as holding only
in relation to a general term, in this case one designating classes of
events, According to the metaphysical position being p;opounded;
genidentity is an equivalence relation on events, and the events
geni&entically related form an equivalence class but are not identical.
Genidentity is according to Reichenbach and Grunbaum a special case of
a causal relation, but we will defer discussion of this peint for a

short time.

A true statement of relative identity shows that two objects
belong to the same equivalence class, but does not show per se that
they are identical.(2) We do, however, require this of a true state-
ment of identity through time, though we do not expect to have to show

that all the properties at whatever place and time of each candidate

(1} The Direction of Time, p. 38

(2) Note that while Geach would say that relative identity is
incompatible with Leibniz's law, since a & b while the same A
could be different B's the notion of equivalence classes shows
that the two can be compatible. c¢f. Relative Identity and
Leibniz's law, Leslie Stevenson.



for identity are true alsc of the other at those times and places.
That is, we do not expect to have to demonstrate by catalogue that

Leibniz's law holds in any particular case.

A statement of identity through time, therefore, must meet the
conditions for a statement of relative identity, but it must also meet
a criterion which ensures that objects involved are identical rather
than merely belonging to the same equivalence class. At this point
it would be useful to examine the ways in which we actually go about
restablishing that an object is identical with one we were earlier

acquainted with.

As I remarked above, one criterion we very commonly use is that of
a distinctive mark, such as a birthmark, a serial number, fingerprints,
a mannerism, a unique memory. This criterion deces not require
knowledge of where the individual has been in the meantime or what
has happened to it, it works by examining the structure of the
individual, whether in surface or internal characteristics, coupled
with a supposition that the relevant characteristic is unique to the
individual. We can call this the structural criterion for reidentifi-
cation, and is evidently only effective to the degree that duplication

of the relevant characteristic can be ruled out.

Another less used (because less easy to establish) criterion 1is
that of tracing the histery of the location of the individual. We
generally only do this when we do not for some reason have confidence
in the result of the structural criterion. We examine the history of
the individual in order to compile a continuous record of its location
which is intended te connect its earlier and later appearances, We
would of course ordinarily rely at many points on the structural

criterion, but this is neot in principle necessary.

Because of the sorts of histories ordinary individuals in our
world have, we can generally have greater confidence in this spatio-
temporal continuity critericn than the structural criterion. It does
not, however, give a guarantee of the uniqueness of the individual
unless it is assumed that only one object of the relevant kind can be
continuously connected through its history to the earlier one. This
is not necessarily so. We can imagine a world where reproduction by

budding, producing iwo or more similar independent individuals, was



much mere common than in our world. It would be imaginable that
human~like individuals in this world might at the point of-their
spearation have a very similar mental pattern of memcries, mannerisms,
ways of thought and so on. In such a world the spatio-temporal
continuity criterion would not always unambigucusly reidentify a given
individual, although the structural critericon might. One could imagine
an artificial way in which this could be achieved, by stamping each
individual with a serial number in such a way that it could not be

duplicated.

While the structural criterion for reidentification is tolerant
of discontinuities in an individual's history, unlike the spatic-
temporal continuity criterion, another significant difference should
be pointed out. The former criterion depends on internal features of
the individual, i.e. on features that can be determined by an examin-
ation of the object itself. The latter, however, depends not on
internal features but on the place the individual occupies in the
world. It can be successfully applied, therefore, even when the

internal features of the individual are unknown.

The two principles I have described have been considerably
discussed in the literature, especially in the contextuof whether
spatio~temporal continuity is always a necessary condition feor the
conclusion of the identity of two persons. (1} In particular, both
criteria might be considered as derivatives in special cases from a
requirement for continuity of change. Reichenbach uses this term to
refer to the fact that material physical objects are expected to trace
a continuous path in space and time, but he also says that marks by
which we reidentify an object 'remain on the object in accerdance with

the continuity criterion’.(2) Continuity is thus expected not only

(1) This has been argued for by e.g. B.A.0, Williams 'Personal Identity
and Individuation' and G.C. Nerlich 'Sameness, Difference &
Continuity'. Robert C. Coburn argues against this in 'Bedily
Continuity and Personal Identity", essentially for the reason that
what I call the structural criterion can be sufficient for con-
cluding identity when there is no reasecn to suppese the contrary.

(2) The Direction of Time, p. 225



of the location of the object but alsc of at least some of its
characteristics. It will not always be expected of all, as
Reichenbach's inveocation of the discontinuous transmittability of the

kinetic energy of an object shows.

Of what characteristics should it be expected? We will need a

little background to decide this.

Reichenbach enunciates the principle of continuity of change as a
fundamental necessary criterion for genidentity. He describes two
main forms of this.— 'material’ and 'functicmal', though he says that
we can define 'genidentity' tec suit our purposes. He characterises
material genidentity - that appropriate to materizl physical objects,
by three necessary conditions:

a. contihuity of change, as described ahbove

b. spatial exclusion, namely that the space occupied by

one object cannot bhe occupied by another

c. existence of distinguishing marks. (1)

He suggests that a sufficient condition of identity would involve mnot
only these necessary conditions, but also the existence of certain
continuing interrelationships between the parts of the thing. What
this would seem to be indicating in a parethantical way is that two
objeéts which are te be judged for identity through time should have a

certain identity of form which is related to their structure.

Functional genidentity, as contrasted to material genidentity,
meets only the first necessary criterion listed above, and is proper
net only te material objects, but also to non-material physical
entities such as particular quantities of kinetic energy. Reichenbach
first suggests that a residual property of functionally genidentical
but indistinguishable particles according to the above criteria is
that they are countable on masse, i.e. that it is possible to say how
many there were at a given time; he then questions this for the realm

of elementary particles. (2)

(1) dibid p. 225 ff
(2) ibid p. 262 ff
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While Reichenbach demonstrates the problems of the concept of
material genidentity when this is applied to the elementary particles
of gquantum physics, many of these are equally applicable to any
particle which ex hypothesi has no internal structure, is indivisible,
and does not undergo qualitative change, i.e, to atoms in the classical

sense.

Such particles would meet only the criteria of continuity of
change and spatial exclusion, The latter criterion, however, is not
precisely met by most macroscopic physical objects, and it is guite
conceivable even without involving gquantum physics that it should not
hold for any objects whatsoever. The ultimate constituents of material
objects might turn out to be interpenetrable. This would not prevent
an atomic interpretation of a kind unless as is the case with gases and
fluids the interpenetration of distinct objects implied a loss of their
distinctness. Here we can observe that for wave-particles the
principle of superposition both denies the necessity of spatial
exclusion and guarantees the distinctness of those waves which are
superimposed, because the resultant wave can be analysed into its

components.

This leads us to entertain a general principle of which the
prinéiple of spatial exclusion is a particular case. This pfinciple
is to the effect that any object which remains identical through time
maintains its form integrally, and is clearly closely related to the
requirements for relationships between parts that Reichenbach imposes
on genidentity, The latter indeed can, like spatial exclusion, be

regarded as a particular case of the former general principle.

Not all functionally genidentical objects would meet the criterion
of integrity of form, in particular quantities of energy regarded as
objects would not, because no form can be attributed to them. Such
objects, however, are derivative objects, in the sense that they must
be defined either in relation to a material physical system, or in
relation to the properties of wave systems. That is, energy is always
the energy of something, though this need not be a material physical
object. Integrity of structure or form does, however, characterise a
much wider range of physical objects than material onmes. Indeed it

would seem that even in classical physics waves under certain
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circumstances can behave as particles. These are called solitons, and
are waves that do not disperse or dissipate but retain their size and

shape indefinitely. (1)

Lef us return now to the interpretation of continuity of change.
It has become clear that the criteria for genidentity Reichenbach uses
are closely related to considerations of the existence of definitive
relations between parts of the objects, i.e. to formal aspects of its
structure, We can, therefore, distinguish between properties an
object has in virtue of its structure and properties it has in virtue
of other considerations such as its relations to other objects. We
can call the former characteristic properties of the object. These
will include many properties cther than the definitive relationships
between parts which the genidentical object has., The minor differences
in weight, scratches, colouration etc. of very similar billiard balls
are examples. We can then define continuity of change as the contin-
uity relative to changes in the spatio~temporal parameters of the
characteristic properties of the object. This is not to say that
these will all persist indefinitely, however if some cease to hold

then we would not call the resulting object the same object as before.

We can now, still using Reichenbach's terminclogy, define a sense
of génidentity which meets the following conditions:
a. -continuity of change in the structural elements of the
cbject
b. integrity of structure of the object

¢, countability of groups of the object-~kind.

One thing we observe about these criteria is that despite the
kinds of objects, material or otherwise), to which they may be applied,
they are all defined relative to spatio~temporal parameters. That is:
contintiity of change is continuity relative to changes in its spatial
and tempeoral location; integrity of structure is similarly relative;

and countability is of the number of objects in a given space at a

(1) 'Solit ons' by Claudio Rebbi, Scientific American,
February 1979, p. 76
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given time. The basic tests of genidentity occur, as one would expect
from the definition of genidentity as a relation holding between the
causally related elements of a series of events, in the context of

spatio—temporal contiguity.

We can now consider whether it is possible to define the above set
of ecriteria for genidentity relative to a different set of parameters.
There is no intrinsic reason why this should not be possible, for
there are other quantifiable physical parameters, both cbjective and
subjective, which might be used for this purpose. Contiguity would
then be hetween events having closely similar 'positions' in a qualit-
ative matrix, in the sense that one could since the parameters would bé
quantifiable define an n-tuple of real numbers specifying a given state
of each of the in chosen parameters, and then define increasing -
contiguity as the approach of the n-tuples associated with two objects
towards identity in the same manner as is done in a topology with a

specified distance function.

Whether such a qualitative rather than positional locative system
can be carried through as the parametric system for the conditions of
genidentity depends on whether it is possible to make a qualitative
distinction equivalent to the spatio-temporal omne thatvone can draw
between the spatio-temporal arrangement of the parts of a thing, and
the spatio-temporal position of a thing (and its parts) relative to
other things, in that the former can in principle hold without change
despite variations in the latter. It is necessary to demand this in
order that we can specify the structure of the object independently of

its place in the locative system.

There is such an equivalent distimction, because parts in this
context will be qualitative parts, and the same structurél relation-
ships can hold between elements at different parts of a qualitative
range, as for example the same melody can be raised or lowered in
pitch.(1) ¢Clearly, however, we cannot interpret this in terms of
material genidentity, where the ultimate elements would be unchanged

in character through time.

(1) 0Olaf Stapledon in his novel Star Maker, Penguin, 1972, p. 236 ff
draws the picture of a 'musical' space particularly well
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We can conclude, therefore, that it is possible to establish a
sense of genidentity which works according to other parameters than
the spatio-temporal. We have, however, neglected the primary role of
causation in the definition of the relation of genidentity. Before we
turn teo that, let us review what we wish to achieve with the apparatus

we have established.

The driving idea is that we want to be able to say that events can
form a continuous sequence, in particular the history of an individual
perscn or object, even though that sequence of events be spatio-
temporally discontinucus. The first step in this direction was the
observation that the structural criterion for reidentification
provides a criterion for identity through time of material physical
objects which can under favourable circumstances be sufficient, and
which 1s tolerant of spatio~temporal discontinuities., This critericn,
however, is usually derivatlve from criteria which do require such
continuity, and furthermore it does not as such provide any basis fer
asserting the kind of continuity through a space-time 'jump' that we
would wish to assert in order to maintain the possibility that a time
or space traveller might make use of such "jumps' while maintaining
a personal and immediate envirommental continuity of history. The
qualitative version of the criteria for genidentity will allow us to

do this in the fellowing way.

These criteria are tolerant of spatio~temporal discontinuity,
although they do not demand it, That is, neighbouring points in the
qualitative matrix need not necessarily be spatio-temporal neighbours.
However, by the requirement for continuity of change, which as we saw
need apply only to those properties characteristic of the object, all
such properties must vary continuously relative to variations in the
qualitative matrix. Thus we look for structural identity in the

context of events contiguous in the qualitative matrix. (1)

(1) This fits well with the supposition in novels such as many by
Heinlein that a ship which '"jumps' through space can only do so
under certain very specific physical conditions, and will also
reemerge in a particular place under very specific conditions.
The nature of these conditions determines where the jump will
be from and where to.
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We do not yet, however, have any grounds for taking anything in the
sequence of events so qualitatively and structurally related as
corresponding to the history of an object, as the temﬁoral dimension
corresponds ordinarily to the history of objects, let alone anything
corresponding to the evolutionary sense associated with the temporal
dimension. For standard genidentity this connection of time with
the history and evolutionary sense of an cbject is given by the
properties of the causal relation between events, It is these that
give character to time over and above its function as a purely

locative parameter in the spatio-temporal complex,

Causation and Physical Laws

In considering the role of causation in the sort of philosophy
of space and time propounded by Reichenbach and Grunbaum, we must

first off locate the idea of cause in that philosophy.

Causation in this philosophy is apparently to be located as an
aspect of the functional relationships reported by physical laws,
Net all physical laws assert a directed cause-effect relation, though
they‘always assert a causal connection. Two events A & B are causally
connected if A is a cause of B, B is a cause of A, or there exists an
event C which is a cause of A and of B.{l) Boyle's law for perfect
gasses, the law of conservation of energy and Ohm's law for electric
circuits are the examples Reichemnbach gives'of laws of this symmetric

kind. He continues:

'When we wish to find a directed cause-effect relation, we have

to look for other kinds of laws. .:.We have to look for laws that
describe physical processes, and do not merely lay down causal
connections. Such laws exist, They can be grouped inte two

kinds: the first kind consists of laws desecribing mechanical
processes; the second, of laws describing thermodynamical processes.
The difference between these two kinds of processes is well known:
mechanical processes are reversible, whereas thermodynamical
processes, apart from certain exceptions, are irreversible.'(2)

(1) DT p. 29
(2y PPST p. 189 and p. 193
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As an aside we note at this stage that genidentity, the concept
in which we are primarily interested, is considered by Reichenbach to
be derivative from causal order, according to the conditions outlined
in the previous section. Grunbaum, who presents a very similar cverall
program for the reduction of temporal to causal order to that of
Reichenbach in 'The Direction of Time', takes the genidentity exhibited
by material physical objects as a primitive concept, and treats
genidentically connected events as the primary examplar of a primitive
symmetrical causal relation (k - connectedness).(l) It would seem,
therefore, that genidentity is introducible at an early stage in the

development of the concepts of causal order.

~ How are physical laws which do assert causal order to be
distinguished from those that do not? Theough Reichenbach does not
explicitly say so, it would appear from the quote given above that he
intends those that contain a reference to the temporal parameter,
this being characteristic of those laws which describe physical
processes, to provide the necessary distinction. We can summarise
Reichenbach’s causal story thus:

a) all physical laws formulate the causal connectedness of
events. )

b) all physical laws formulating physical processes (i.e. those
which refer to the temporal parameter) formulate the causal
ordering of events.

¢} all physical laws formulating irreversible physical
processes formulate the causal direction {(as well as order)

of events.

The use of physical processes in this prefential way presupposes
that in the laws which describe them tife is an independent variable,
This independence is the distinguishing feature of such laws, the
symmetric laws (such as Boyle's or Ohm's) do not permit an inference of
which variabies are dependent and which are independent. That time is
an independent variable is, however, a presupposition, a point which

will be useful later.

(1) PPST p. 189 and p. 193
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The free inference of causal relations from functional relations
expressed by physical laws is somewhat disturbing. It is true that
all physical laws formulate a causal connection between events? It is
true that all physical processes exhibit the causal ordering of
events? I have argued against these in Chapter 2 of my thesis, and I

would like to approach the matter from a somewhat different angle here.

To argue against the immediate inference from true functional
relations to causal connectedness is to argue against a specific
version of the tradition deriving from Hume that 'we have no other
notion of cause and effect, but that of certain objects which have

been always conjoined tegether, and which in all past instances have

been found inseparable’.(l) Causation here is characterised by

contiguity, succession and constant conjunction.

I would assert that even if we accept these conditions as
necessary for causal connection, they are demonstrably not sufficient.
I argued in Chapter 2 of my thesis that there are law governed
regularities dependent con the time variable to which there does not
seem to be sense in attributing causal relation unless all this means
is that the relevant series of events in fact displays the regularity
it does. T cited as examples the persistence of a thing through time,
appafent qualities that a thing has only in relation to a given

reference frame, and spatie-temporal continuity,

I do not intend to address these particular matters here, but
will rather examine the foundation of Reichenbach's, and as 1 understand
it Grunbaum's also, conception of causation as being rooted in the
functional relationships characteristic of theoretical physics.

I would observe that this concepticn has an intimate connection

with the concept of genidentity as is shown by the following argument.

The reason for requiring that genidentity should be a kind of

causal relation is that if it were not then & sequence of events which

(1) A Treatise of Human Nature Vol. 1, Book 1, Part III, Section VI
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met the Reichenbachian conditions outlined in the last section could
be genidentical even though its eyents could each be demonstrated to
be caused by some event external to the series. The difficulty
involved can be seen by considering a finite causally connected series

of events (Al...Ai...An). Each Ai may be such as to cause an event

Bi, There would then be a causally unconnected series (Bl"'Bn) which
could conceivably (apart from the property of having the denseness of

the real continuum which we have only omitted for simplicity and

which as Grunbaum argues can always be reintroduced(l)) meet the kind

of regularity criteria required for genidentity.

Concluding that any genidentical sequence should be a causal
chain is, however, not directly warranted by this consideration. The
immediately warranted conclusion is that the events of a genidentical
sequence should not be effects of external causes in the manner
indicated. But how would one tell the difference between a set of
events which displayed the relevant regularities, which was not the
result of external causes, and which did not form a causal chain,

and an otherwise similar set which did form a causal chain?

Perhaps one ought to conclude that there is no difference. This
would commit us to saying that in the absence of externally cperative
causes the events of any spatio-temporally continuocus set of events
displaying regularity form a causal chain. The plausibility of
regarding a genidentical set of events as necessarily causally
related depends therefore on the plausibility of this hypothesis,

which is a reformulation of the Humean characterisation of causation.

In order to develop the apparatus necessary to make the relevant
distinction, let us turn to a closer ex;mination of the form of
physical laws. I shall follow Nagel's classification in this(2), who
distinguishes four major kinds of law in the physical and other

sciences:

(1) PST Chapter 7, cf p. 179-80 and p. 208 where Grumnbaum
specifically alludes to this,

(2) Ernest Nagel The Structure of Science, Routledge & Kegan Paul
Londen, 1961, p. 75H :




a) a basic and pervasive type of law, which is involyed in
the assumption that there are 'matural kinds' or
'substances', Laws of this type assert that there is an
invariable concomitance of determinate properties in every
object that is of a certain kind. This type of law clearly
does not assert causal connectness of properties.

b} a type of law which asserts an invariable sequential order
of dependence amongst events or properties, There are two
subtypes; causal laws and developmental or historical laws.

c) a type of law, common in the biological and social sciences
as well as in physics, which asserts invariable statistical
(or probabilistic) relations between events or properties.
Such laws are not causal, though they are not incompatible
with a causal account of the events they formulate.

d) a type of law characteristic of modern physical science,

which asserts a relation of functional dependence (in the

18

mathematical sense of function) between two or more variable

magnitudes assoclated with stated properties or processes.
There are two subtypes, corresponding to Reichenbach's

distinction between laws of causal comnnectedness and laws
of physical proceés. The former state an interdependence

between magnitudes such that a variation in one of them is

concurrent with variations in the other. The latter consists

of numerical laws asserting in what manner a magnitude
varies with time, and more generally how a change in

magnitude per unit time is related to other magnitudes.

All these types of law are present in the physical sciences, and

nene of them is incompatible with an underlying causal explanation.
This does not imply, however, that E;;ﬂécientific laws, or laws of
physics in particular can be grounded in causal laws, The situation
could be rather similar to that of axiomatic systems in logic, where
at least one statement must be not deducible in the system (i.e. the
axioms), but it may be a matter of choice which statements these

are. I believe that the situation is in fact like this.

The first type of law of natural kinds and the second subtype
of the second type of law ~ developmental or historical - are of

particular interest here. The former specifies a kind of thing and
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the concomitant, i.e., simultaneous, properties that it has. The latter
also specifies a kind of thing, but in addition rather specifies the
sequential properties that the thing has. A developmental or histori-
cal law can therefore be regarded as a temporal analogue of a law of
natural kinds, specifying certain sets of events and properties

invariably associated with them or subsets of them.

Every physical law of the fourth type - i.e. functional dependence
presupposes laws of this type, which specify the sorts of entities,
gquantities and parameters with which it is concerned. That is, every
physical law of functional dependence is formulated relative to a
physical system whose structural features are already given. This is
not, of course, to say that such features are not arrived at empiri-
cally or cannot be disproven, but relative to workings of the system
they are not empirical but prescriptive. I am here but touching on a
large problem in the methodology of the sciences about the relation
between theory and empirical investigation, but this will suffice to
indicate what 1 wish tc say. Laws of natural kinds (including
dévelopmental or historical laws) are appropriate to the specification
of structural features of a physical system, and to the reidentification

of that system,

-A gsimilar conclusion follows from a consideration of the circum-
stances under which causal laws can fail., A chemical reaction may fail
to occur not only because the specified conditions for it to occur
were not met, but because of external interferences - the solution may
become contaminated, for example. General causal laws are always
predicated on the proviso that there is no such interference from
outside, i.e. they hold in an identified system (physical or chemical

etc.).

As briefly indicated above, the physical system within which
physical laws hold must meet conditions sufficient for its identifi-
cation and reidentification. It must persist through time. The

states of the system are, in other words, genidentically related.

Given a real system of a kind in which one is interested, one
would look for causes for a given event in two areas. First, one

would lock to determining the prior condition of the system, and
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second one would look to working .qut the implications for the actual
system that follow from the assumption of its being of a certain kind.
These would inter alia form a classificatory system for the events of
the histotry of the system. Now certain inferences will normally be
possible from those aspects of the structure of the system which embody
developmental laws. For example, the principle that an event does
.not have zero duration is a normal structural one for most physical
systems., These inferences will concern what kinds of events must
exist at other places and times given a certain event, and how these
must be related. If these inferences do not hold true in the real
system, then this is grounds net for saying that other factors inter-
vened, but that the system is not of the kind that it was supposed to
be. It is within the context of such inferences holding good that the

empirical laws of the system are established.

Laws which refer to the system in this way I shall call laws of
structural relation. They can be causal in the Humean sense because
the events they relate may meet the conditions of contiguity, succession
and constant conjunction. They must, however, be distinguished from
those we more readily call causal, namely those which refer to the

actual histery and interactions of the system.

Laws of structural relation do not as such necessarily discriminate
which of the events they imply belong to an events history and which to
its - future. The grounds for this distinction will be discussed in
the next section. Before proceeding with that let us apply the results

of the above discussion to the concept of genidentity.

The problem was whether genidentity should be regarded as
intrinsically a causal relation, in the context of developing a
criterion of identity through time which was tolerant of spatio-
temporal discontinuities. If the criteria for regarding a series of
avents as the history of a single individual necessarily included that
those events formed a causal chain, then the qualitative version of the
Reichenbachian conditions for genidentity could not guarantee this
individuality unless the events it connected were causally connected

and therefore spatio-temporally continuous.
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Now genidentity follows principally from laws of structural
relation. The fact that an object persists through time can be con-
cluded from its existence at a single moment, provided that it is the
gort of thing that the system identifies as persistent. It cannot be
inferred brecisely how long it has or will persist, nor exactly where
it will be, although standardly it will be pessible te infer that the
path the object takes during its existence will be continuous., The
materially genidentical chain of events associated with an event of the
right kind is discovered by assuming that such a chain exists (this
assumption being warranted by the continuity rules associated with the
system) and then searching the spatio-temporal neighbourhood of the
event for a chain of events of a similar kind which includes it and
which meets the relevant cyiteria for genidentity associated with an
event of that kind, these criteria including the absence of any othef
chain the events of which are causes of the events of the chain under
consideration. (This latter criterion is not necessary if the
genidentity in question is functional.) There is no need to establish
that the events of the series are causally rather than merely develop-

mentally or historically related.

‘We can further observe that the structural relations on which the
genidentity of a series of events is based go hand in hand with the
genidentity of the states of the physical system within which the
individual whose states are genidentically related is located. This is
because characteristic features which make the system the kind of

system it 1s must persist if the system persists.

Now as we discussed in the previous section in ordinary sorts of
physical system in which genidentity is defined the structural relations
underlying genidentity are defined in relation to spatio-~temporal
parameters. Thus if we wish to carry through the program of definition
of sufficient cenditions for identity through time of an individual
according to qualitative parameters, we must also do this for the

physical system within which the individual is located.
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The History of Objects

I have shown in the last section that the description of relations
between events as being causal in nature on the basis of physical laws
is a complex matter which cannot be straightforwardly reduced to the
holding of functional temporal relations between the elements of sets
of events and the properties of those events, because those of such
relations which are identified as causal depends on the characteristics
of the appropriate physical system. I argued in particular that
genidentity is not itself a causal relation, even though it ocecurs in
a context of causal relations, in the sense that it does not held in
virtue of any prior state of the system in which genidentically
related events occur, though it does hold in virtue of structural
characteristics of the physical system in which such events cccur, and
theough the existence of the chain does hold in virtue of states of the

system earlier than the beginning of the genidentical chain.

I based this argument on the idea that physical systems can have
developmental laws as well as laws of natural kinds, and that neither
of these need of necessity be accounted for in terms of a two place
causal relation between different temporal states of the system. I
pointed out further that if one takes a world picture in which events
are located in a spatio~temporal framework, then no distinction can be
made for such a system between laws of nmatural kinds and laws of
development, because the distinction between these depends entirely on
a distinction of laws which relate properties which hold at distinct
times for objects. In the event language appropriate to the world
picture described, both these kinds of law would correspond to laws
of natural kinds, only these would be laws for events, not objects.

In order to complete the plcture we need to develop for such an
event language an equivalent of the distinction between the structural
features of a physical system and its boundary-conditions, i.e, those
terminal conditions (initial or final) including both the distribution
of objects and their laws of behaviour which are not determined by the

structural features of system,

This distinction is based on the idea that systems of a specified
kind hayve necessary features which leave open many parameters {(some

specifically defined as such, others not) allowing of many possible
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actualisations of a system of that kind.

The system formed by events in space-time will be similar. It
will have certain necessary features depending upon what kind of
system it is, and will specify some, and leave unspecified other,
parameters of variation, so that a great many possible instantiations
of the same kind of system will be possible. On this level if there
were to be a question for events equivalent to that of the reidentifi-
cation of objects, it would be of the reidentification of the same

event in different possible event systems.

These considerations make it clear that the necessary features of
an event system have only an indirect bearing on those for am object
syétem because the former are related to the sorts of patterns of
events there can be in different possible event systems. They may,
however, have a bearing on the features of the causal relation, which
is a relation between events. Clearly what features of this relation
are necessary will be relative to what kind of event system is chosen.
If, however, the causal relation is to be reidentifiable in all event

systems, some features of it must be necessary to all.

,We know that the causal relation only exists between two events
when in the relevant system each is a necessary and sufficient
condition for the occurrence of the other, as characteristically expre-
ssed in the form of a law of physical process, 1.e. a law which is a
continuous function of the temporal parameter. It does not always
exist then, however, because it is necessary to distinguish laws
which describe a causally related process and those which describe
byproducts of it. TFor example the state of a water wave at any
moment is not the cause of its state at the next, rather the causal
process 1s that of the relative motion of water molecules under the
forces which govern them, and the state of the wave at any moment is
a byproduct of the state of motion of the water molecules at that time.
Similarly when a knife cuts tﬁrough butter the increasing separation
of the parts follows a continucus law, but the relation is not a
causal one, the separation at each stage being caused by the motion of
the knife. Clearly whether a relation fellowing a law which obeys
the relevant sorts of continuity is taken as causal in character

depends on the character of the system one is working within, and in



24

particular on what its ultimate constituents are taken to be.
(As a note, the belief that any sense of causal relation belongs
irreducibly to the world implies a belief in an irreducible system to

which all athers can be reduced.)

We can, then, isolate causal relations to relations between events
which are not reducible to other relations between events, this being
relative to a system and the irreducible constituents it presupposes,
and which are expressed as continucus functions of the temporal

parameter. Genidentity is a relation which meets these criteria.

There is however a stronger sense in which events can be said
to be causally related, and that is when the relaticn which is said to
be causal in character helds in virtue not of the character of the
system but of a specific state of the system ot part of it. As I have

already argued, genidentity is not a relation of this kind.

This sense of causal relation is, however, quite possibly
symmetrical, in the sense that events of precisely the same kind may
appear in both the x and y positions of an Rxy relation which is by
the above criteria causal; In order to give what Reichenbach calls a
direction to time (what Grunbaum calls its anisotopy) it is necessary
to associate with these causal relations and with genidentical chains
at least one asymmetric relation expressed by a continuous function of
the temporal parameter which is monotonic in character(l), and which
is sufficiently pervasive to provide a directional ordering for all

events (at least in a given system).

These considerations of causal relation together with those
discussed earlier for genidentity suffice to identify the history of

an object at a given time. This is done by associating all those

(1) It may of course be doubted whether on the cosmological scale
there is any such function. Doctor Hinckfuss argues persuasively
in The Existence of Space & Time that thermodynamic considerations
or considerations of the improbability of coherent convergent
processes without a common cause do not provide adequate grounds
for such a function (these being the candidates suggested by
Reichenbach, Grunbaum and others).
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events which are causally related to given events an object participates
in at a given time intc a pattern or net, using the principle of
transitivity proper to that relation. Those portions of the net which
are associated with a certain quality of the asymmetrical relation
(similarity of sign of the difference between the value of the relevant
monotonic function at the time of the given event} will be identified

as belonging te the histery of the object at that time. The entire
history of the object at a given time will be the integration of all
those nets thus defined relative to all the events which are
genidentical to the given event and for which the relevant asymmetrical

condition holds.

Qualitative Parameters and Structural Qutcome

We observed in connection with the idea of genidentity that
formally speaking the same relation could be defined as relative to
other parameters than the spatio~temporal. When we examine the synopsis
of the programme for the causal foundationm of histeorical order given
above (reserving 'temporal’ as an adjective for that ordering
exhibited by the temporal‘parameter, namely that of the real line), we
see that it also can in form be defined relative to other parameters

than the spatio-temporal (especially the temporal in this case).

The various stages in the development of the theory ef causal
order were based on the concept of physical processes, where these
were expressed by physical laws which were continuous functions of the
temporal parameter. The elaboration of the theory was entirely within
those bounds. Excluding any terms which to use Doctor Nerlich's phrase
may be in this connection 'special pleaders' in that they presuppose
the temporal parameter in thelr definition (the idea of 'physical
process' may be one such), it is quite clear that there can be (and
are) physical laws which are not expressed in terms of temporal cr
necessarily even spatial parameters. It is therefore quite possible
in principle to define the same formal structure relative to other

parameters than the spatio-temporal.

If we can do this then we can relative to those parameters
define objects (through the generalisation of genidentity outlined

before), causal relations and histories of objects. The question then



26

arises as to what the relative status of a world picture based on

qualitative parameters would be compared with the ordinary one.

It might be objected, for example, that we expect other parameters
to be functional in space-time, but not vice-versa. Two points can be
raised here. Firstly, the principle of superposition might be argued
to provide a counter example. Secondly, an individual parameter
amongst the spatio-temporal group is in no better position in this
respect than an individual qualitative parameter, The location of
events in space and time may turn out to be on the whole or everywhere
functional relative to the n-tuples of a particular set of related
qualitative parameters. This would not, however, necessarily imply
that these locations were a continuous function of wvariations in such

n-tuples,

Whether such an alternative parametrical systemisation of the
events which make up the world (if it is in practice possible), were
to be more then an elaborate artifice for redescribing the world would
depend on whether the objects which were genidentical in such a scheme
bore any relation to those which were genidentical in the spatio-
temporal scheme. The questions involved here are complex, but I would

suggest that they at least could, for the following reason.

A primary feature of events that are genidentical was identified
earlier as the integrity of form of the relevant object through time,
together with the persistence of certain characteristics. It was
pointed out that at least the most important of these referred to the
relative arrangement of parts and characteristics, and not to the
position of the object in the locative framework of space and time.
Furthermore, the features by which geniaentity is defined do not
necessarily refer to all features the object has at a given time and
place.- It would seem quite possible, therefore, that precisely the
same features should be relevant to the determination of genidentity
in both a qualitative and spatio-temporal frame. It would therefore
seem further possible, and perhaps then to be expected, that on the
whole spatio-temporal continuity implied continuity relative to the

qualitative frame and vice versa.
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If there were such a large scale conformity of parametric frames,
but this was not complete, so that some object continuous according to
the qualitative frame were to correspond to a series of disconnected
objects in the spatio-~temporal frame the history of each of which
corresponded to a portion of the history of the object in the
qualitative frame, this would provide good reason te suppose that the

series of objects were really disconnected stages of the same object.

We would therefore have systematic grounds, based on a generalis-
ation of the concept of genidentity and related concepts, for accepting
that the structural principle of reidentification of obiects through
time could genuinely allow the discontinuity of objects through time,
rather than merely be a principle derivative ultimately from that of
the spatio~-temporal continuity of objects and the tendency of their

characteristics to persist.
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CONCLUSION

In the body of my thesis I argued for the concepf of structural
outcome, being the idea that the state of an object at a given time
has definite implications for its states at immediately surrounding
times, so that if an cbject were abruptly to cease to exist, and an
object with the consequential states were later abruptly to appear,
these two could be connected as one being the structural outcome of

the other.

The problem with such a notion is that it has no basis in the
features of the cluster of concepts surrounding identity through time,
these being referred to spatio-tempeoral parameters. In particular,
the criteria by which events are located as the history of a single
object are all ultimately based on continuity according to those

parameters,

The above discussion shows that a formal system can be developed
on the basis cf other parameters which will allow sense to be made of
the identification of spatio-temporally discontinuous series of events

as forming the history of the one individual.

In conclusion I would like to raise an interesting question which
occurs naturally on the basis of that discussion. Suppose that there
were an alternative locative system, based on qualitative parameters,
to the normal spatio-~temporal one. Would there be any grounds for
claiming that one system rather than the other was more fundamental?
General Relativity Theory has already postulated that the character of
the spatio-temporal framework cannot be considered to be independent of
what it locates. Nevertheless, space a;d time have remained as the
locative parameters for events. Do they have some privilege in this
regard; or are they unique in this respect merely because we do not
know of or have not developed a system for any other parameters which

would perform a similar function?
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APPENDIX TO CHAPTER 6

CAGSATION AND TIME TRAVEL

Chapter Six concluded with the identification of a problem that
time travel brings up concerning the ways in which it is possible to
acquire information. This is that if closed causal loops are possible,
then irnformation and theories about the world can become available to
people without that information ever having been discovered, or the

theory ever having been worked ocut.

This appendix follows up the question of this possibility in
greater depth. It particularly addresses Professor Nerlich's suggestion
that aberrant modes of information acquisition cannot occur around
causal loops because if they did this would involve properties which
are monotonic functions of time being required to so vary around a

closed loop.

Now the recording of information is the creation of a more or less
permanent trace in a given medium of events which have occurred. The
connecticn may be relatively direct, as in the case of photography or
sound recording, or very indirect, as in the transcription of a
symbolic record which has itself been transcribed. In the former case
it is plausible to say that the events are the cause of the record.

In the latter case we do not so readily admit this, because the acts
of writing and transcribing a record of events are voluntary human
actions, and there is nmo inevitable result such as one is inclined to
ascribe to the case of photography. Even so the original events and
their ultimate record are connected by causally related complexes of
events in the evolution of the larger system to which the events, the

record and the media and instruments of recording belong.

The concern with time travel is that it allows sequences of
events which correspond to the continued existence of a trace without
there ever being an event or complex of events which causes that trace.
Thus as described above a time traveller could hand a book to his
younger self, who keeps it only to hand it over leading to the
possibility of human kind acquiring bodies of information and therefore

knowledge which no one, human or otherwise has developed.
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This possibility is not unique to time travel. One could for
example for a time stretching infinitely inte the past postulate that
a gimilar kind of book has always existed. Or if one postulates that
the features of the world are chance combinations of basic elements,
then such a book could arise by chance, albeit a very slim chance
indeed. The possibility of such a book raised by the idea of time
travel differs from the former in that it implies that the information
and the book would only exist after a certain point of time in the
normal time frame; it also differs from the latter in that its existence
is not (apparently) governed by the laws of chance. Ancother differ-
entiating feature about the time travel case is that it allows the
possibility that such information could exist as the result of human
agency, as for example when a time traveller copies a notebook which he
then destroys, this notebock turning cut to have been the very one
into which he copied the information. The difficulty all three versions
introduce is the same, in that they all allow aberrant ways by which

humans could gain knowledge,

To this extent the causal loops implied by time travel pose but a
particular case of a more general problem, and if there is a true
principle which shows that any such possibility of aberrant information
acquisition must be excluded then this will apply in any theory of
time and cnly as one cconsequence would it preclude the kind of causal
leoops under discussion. However if an investigation of the conditions
that would have to appertain in systems containing causal loops were to
show that such aberrant cases could not arise as a byproduct of such
loops, then the reasons for this may have significant implications for
what principle would exclude similar cases in other thecries of time.

Unfortunately this dinvestigation does not provide such a resuit,

In what follows I examine what is invelved in the idea that a
closedrcausal loop must be self contradictory if it has an indicator
of time direction because this would require a menotonically varying
function tc so vary arcund a closed loop; as Professor Nerlich puts
it 'something essentially equivalent to the quite naive idea of a
closed spatial curve which is everywhere redder as we follow it in a

clockwise direction'.
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My aim will principally be to show that there is nothing about
the nature of causal loops or the indicators of time direction which
there might be for them that precludes the kind of information
acquisition which I have identified in Chapter 6 and here. In the
second part I will also work towards indicating where problems with the

concept of such causal loops might lie.
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The Tnternal Consistency of Causal Leoops in Time Travel Stories

A useful beginning point as indicated by Professor Nerlich is the
kind of time travel story told by Godel and commented cn by Einstein(1).
Godel gives a qualitative description of what a time traveller's
journey would involve, supported by a set of field equations for

General Relativity within which, he claims, time travel is possible.

To digress for a moment, it appears that Godel may have been
mistaken about his field equations, for Chandrasekhar has demonstrated
that interpreted as geodesics they do not lead to the consequences
he thought but only to world lines all of which terminate im the
future. This is apparently a matter of some dispute. Nevertheless, it
would appear that other appropriate cosmological models can be
constructed. (2) The details do not matter, because what 1s of primary
interest is a certain sort of topological structure in time, not the

definitions of a metric which might generate such a topelogy.
A simple example of such a topology is given by Reichenbach:

Mathematically speaking, it is pessible to concelve a world in
which the special theory of relativity applies in infinitesimal
" domains without exception, yet in which causal chains may be
closed in the world as a whole.

Fig. A two-dimensional world, witheout sipgularities containing
closed time~lines.

(1) See Chapter 1 pp. 10-13

(2) The Nature of Time (NT), ed. T. Gold & D.L. Schumacher,
Cornell University Press, Ithaca, N.Y. 1967. pp. 68~/0;
also Philosophical Problems of Space & Time (PPST), A. Grunbaum,
Alfred A. Knopf, New York, 1963, pp. 201-202, footnotes; 'On Some
Alleged Paradoxes of Time Travel', P. Horwich,
The Jourmal of Philosophy, 1972, p. 432, footnotes
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To understand this result let us consider a graphical represent=
ation of a two-dimensional world, with one space and one time
co-ordinate, drawn on the surface of a cylinder (fig.). The time
co-ordinate corresponds to a line encircling the cylinder, while
the space co-ordinate corresponds to a line going to infinity in
both directions, parallel to the axis of the cylinder. Such a
manifold has no curvature and satisfies the special theory of
relativity in every respect in finite cut-out regions. Only as

a whole has it the peculiarity that time lines may be closed.

A light signal L will travel like a spiral to infinity, yet it
may be reflected (at S8) so as to return to its starting point.

This simple model demonstrates strictly that closed timelike
world lines can exist in a world in which the special theory of
relativity holds without singularities. (1)

While this example demonstrates and justifies in terms of general
relativity theory the essential topological structure of time travel,
it does not provide a picture of how a time travelling object might be
related to its environment because it involves only particles
restricted to a single spatial dimension. For the wider picture,
Reichenbach uses a similar but four~dimensional example of a man who

meets his former self. T will present this example later. (2)

It is clear from the above example, as it is also clear from the
Godel cosmological model that what is intended is that only some world
lineé (causal chains) would be closed. Indeed, Reichenbach assumes
just this.{3) Furthermore, this thesis is fundamental to Godel's
attack using this time travel story on the idea of an absolute time
which lapses. For if causal closure were to apply only to the world as
a whole, the idea of a universe-wide 'present' could still be applic~
able, and the issue would concern rather the interpretation of such a
world as cyeclicly recurrent or as having a closed time. This is the
sort of example that Grunbaum discusses, using as his paradigm the

circular motion of a particle alone in the universe.(4) Godel's point

(1) The Philosophy of Space & Time (PST), H. Reichenbach, trans
M. Reichenbach and J. Freund, Dover Publications, New York, 1958
pp. 272-273

(2} The Direction of Time (DT), H. Reichenbach, ed. M, Reichenbach,
University of California Press, Berkeley and Los Angeles, 1956,
p. 36-38. cf also PST p. l41-2

(3) PST p. 141

(4) PPST p. 197
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is that the existence in at least one cosmological model of both open
and closed time lines implies that the conception of the universe as
a whole as having the same causal sense and hence evolution through

time must be regarded as a contingent matter.(l)

Einstein's comments can be taken at first sight as applying
equally to either kind of temporal circle, for his concern iIs with
conditions governing the legitimacy of inferring large scale topological
features of space-time from local ones. What he emphasises is that
'if ... B and A are two, sufficiently neighbouring world points,
which can be connected by a time-like line, then the assertion: "B is
before A" makes physical sense'. He observes that if a series of such
connected time-like lines were to be closed on itself, then the
distinction Tearlier~later' is abandoned for world-points which lie far

apart in a cosmological sense.

He concludes his comments by noting, as Godel does, that it would
be interesting to weigh whether closed time-like lines are to be

excluded on physical grounds,

There is however, an important conceptual difference between the
two céses of closed time. For if we suppose, as Grunbaum does, a
cosmically cleosed time, then we must conclude that 'it could not
everywhere be locally serial with respect to "earlier than".*(Z)
I take this to mean that those sorts of events occurring in a universe
in closed time which mark the direction of its evolution cannot

consistently mark the same direction at every time.

This can be seen as follows, A closed universe as described must
be composed entirely of reversible procésses, for if it contained
irreversible ones then the events at the point of closure would be at
both ends of the irreversible process, this corresponding to the idea
of a circle getting always redder as one travels around it in a clock-

wise direction, In such a universe, therefore, all reversible processes

(1) For Godel's comment here see p. 11
(2) PPST p. 202
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must at some stage reverse, if the universe is to return to its
original state. Thus no one or any combination of these processes
can provide an unambiguous indicator at every point of time of the
local direction of time at that point because the points at which the
processes reverse will be points where one standard of time order
applies from the left and another from the right. This is also, I
take it, essential to the point to which Professor Nerlich has drawn

my atténtion,

As Einstein similarly points out, if the directional sense of time
can always be given locally by the connectibility of close world points
by a time-like line (the transmission of a signal which is irreversible
" in the sense that it is associated with an irreversible increase in
entrophy) then closed time-like lines are impossible. The choice of a
thermodynamical marker for time direction is here of topical rather
than intrinsic significance, for the point would remain valid for any

quantity which behaved monotonically with time.

I do not think, however, that this point can be simply transferred
to a partially temporally open, partially temporally closed universe,
i.e. one where some world lines are closed, others are nmot. For a
start, there is not necessarily any equivalent of a closed physical
system returning to its original state. Take Reichenbach's example,

whiech I quote:

T 0

Fig. A closed and an open world-~line mext to each other.

If you were the individual of world line IT, you would have
the following experience.

Some day you meet a man who claims that you are his earlier
self. He can give you complete information about your
present condition and might even tell you precisely what you
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are thinking. He also predicts your distant future, in which
vou will some day be in his position and meet your earlier
self. Of course, you think the man insane, and walk on.

Your companion on world-line I agrees with vou. The stranger
goes on his way with a knowing smile; you lose sight of him
as well as of your companion on world-line I and forget about
both of them. Years later, you meet a younger man whom you
suddenly recognise as your earlier self. You tell him verbatim
what the old man had told vou. He doesn't believe you and
thinks you are insane. This time you are the one that leaves
with a knowing smile. You also see your former companion
again, exactly as old as he was when you last saw him.
However, he denies any acquaintance with you and agrees with
your younger self that you must be insane. After this
encounter, however, you walk along with him. Your younger
self disappears from sight, and from then on you lead a
normal life. (1)}

One of the points of this story (the same one emphasised by Godel)
is that because some events would each be associated with distinct
causal chains having contrary senses, it would be impossible to regard
the entire spatial universe as a single physical system, i.e. it
cannot be regarded as a physical system whose state can be described

as a function of a single temporal variable,

Grunbaum's reason for'rejecting such a version of closed time is
interesting. He says:
'Tt might be asked why we have been assuming that the structure of a
closed time would have to be that of a knot-free cirele rather than
that given by the self-intersecting closed time line in the numeral 8.
The reply is that the framework of our models of a closed time is
deterministic and that the course of the phase curve representing a
finite (closed) mechanical or other deterministic system is uniquely
determined by any one of its phase points.'(2) By contrast, we remark
that the closed time-like lines of interest in Reichembach's story
(and Godel's) have essentially the character of a self-intersecting
line, rather than a circle (consequently it cannot be deterministic

in Grunbaum's sense).(3)

(1) PST p. 141-2
(2) PP3T p.203

{3) cf. PST p. 140-1
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It is quite clear, then, that these time travel stories (which
correspond to those of fiction of a 'trip to the past') cannot be
straightforwardly assimilated to the idea of a closed curve around
which some quality increases, on the analogy of a closed spatial curve
which gets redder as we follow it in a clockwise direction. The closed
temporal curves appropriate to these stories are self-intersecting, not

topologically equivalent to circles.

It will be enlightening to approach this issue from a different
angle. The difficulty according tc Einstein with closed time~like lines
is that entrophy would be required to increase around them. It must be
peinted out, however, that entrophy is a property belonging properly to
physical systems, not objects {unless these happen, like the human
body, to be physical systems), whereas the time-like line corresponds,
properly not to a physical system but to the history of an object or a
signal (for which the following points also hold true). Normally
speaking the one can be naturally associated with the other, because
the evoluticnary sense of the object is that of the physical systems
of which it is a part, and so a change in a quality of the system can
mark the temporal sense of an object's history im the system. It is,
however, precisely this assoclation which is questioned by cosmological
models like those of Godel or Reichenbach, because in them, by virtue
of only some time-like lines being closed, the evolutionary sense of an
object cannot everywhere be identified with the evolutionary sense of
the-larger physical system within which it is located, This is, I think,
why Einstein commented finally that the matter of closed time~like lines

was yel to be settled by physical considerations.

A further point 1s appropriate her?. There is no conceptual
reason why an object which is not itself a physical system should not
remain completely changeless, and so fail to provide internally a
function suitable for time ordering. This is indeed often supposed of
certain elementary particles. (As an aside - this is the principal
ground for objecting to the interpretation of electron/positron or
other elementary particle interactions as possibly involving time

travelling particles.(l) A similar point applies to cyclical changes

(1) cf. eg. DT section 30 p. 262 which allows such an Interpretation



38

in an object which do not degrade. There may then be, as Grunbaum
argues for a closed cosmos(l), reason for a directed temporal ordering
within certain segments of the cycle, but none for the whole because
the changes in the object which constitute the cycle do not include the
kind of monotonic functicon which unambiguously provides a directed

temporal ordering relative to every given time.

These considerations lead us to conclude that we can generalise the
point made above about Einsteln's use of thermodynamic properties of a
system to provide an 'arrow' for time. It is not necessary that two
points in an object's history, whether they occur on a closed timenlike
line or not, should be associated with any internal process which would
serve to provide a monotonic function suitable for ordering the states
of the object between those two points in an unambiguous temporally
directed sense. Indeed this is the main motivation for the introduction
in the causal theory of time of methods of infering local time direction
from the time sense attaching to larger ensembles, whether this is based
on statistical or nomological considerations. This matter will arise in

a later context.

Having said all this, and having emphasised that time-travel
stories are based on the analogy of self-intersecting rather than
circﬁlar spatial lines, I must observe that these stories do allow of
subsidiary time-like lines which are, properly speaking, analogues to
circular spatial lines. A simple example would be if the older man in
Reichenbach's story were to give an object to the younger one, who then

kept it until he later met his younger self.

There 1s one matter T would like to deal with before I go on to
discuss these causal circles and that is the possibility hinted at by
Rindler (2) that it may never be necessary to regard any theoretical
construct of a universe in General Relativity Theory as containing
temporally closed lines, since there is always a possible interpretation
available of that universe as temporally open. As I understand it,
Rindler's suggestion is that either there will always be techniques

available for redescribing the geometry of world models which exhibit

(1) PPST p. 197 ff
(2) NT p. 70
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temperal closure in such a fashion that this closure does not occur in
the re-described geometry, or it would be possible to regard only a
part of the world model as physically significant. If this were in
truth always so thenr the fact that world models could be described

which contained closed time-like lines would be physically meaningless.

Grunbaum, following the pattern of proponents of the causal theory
of time, would argue that definite restrictions must be placed on the
possibility of such re~description, because as well as its metrical
properties the topology of time must be derived from the empirical
facts about causal relations between events, and in particular that
avents which are precisely similar in both their attributes and relations
except for their spatial and/or temporal locations, must be identified.
If this is so, then a direct physical sense can be given to the
difference between closed and open time lines. However, this approach
of Grunbaum has been severely criticised by Doctor Hinckfuss in a

discussion on the possibility of the closure of time. (1)

Grunbaum considers a simple deterministic closed physical system -
a single particle moving in a circular path without friction. He then
argues that unless there is some reference to an external system, whether
covertly or overtly, this system must be interpreted as temporally
closed, rather than cyclic and open. He argues this from Leibniz's
principle and on related verificationist grounds. Doctor Hinckfuss

considers both of these arguments fraudulent.

Grunbaum argues for the interpretation of the history of the
particle in terms of temporal closure, saying, 'This conclusion rests omn
Leibniz's thesis that if two states of the world have precisely the
same attributes, then we are mot confronted by distinct stages at
different times, but merely by two different names for the same state
at the ome time; and against the interpretation of this history in
terms of periodic metion in an open time because this interpretation is
illegitimate since a difference in identity is assumed among events

for which their attributes and relations provide no basis whatsoever.(2)

(1L} The Existence of Space & Time, I. Hinckfuss, Clarendon Press,
Oxford, 1975, p, 74-78
(2) PPST p. 197
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Doctor Hinckfuss emphasises quite correctly that if it is
regarded as a tautclogy of logic, as it generally is in modern
philosophy, Leibniz's law provides no support for this claim, because
both the clesed and the open interpretation will provide temporal
relations which will respectively identify or differentiate the related
world-states according to this law, and such relations cannot be
excluded if the law is to remain tautologous. While chastising
Grunbaum for such misusage of Leibniz's law he notes that it is fairly
innocuous in context, and though he does not explicitly say why, it is

interesting to follow this up.

Leibniz's law is not always considered the logical tautology it
is now conventionally understood te be. Indeed to call the conventional
law 'Leibniz’'s' is something of a misattribution., Bertrand Russell,
for example, reports Leibniz on the identity of indiscernibles:
'"Leibniz says that besides the difference of time and place there must
be an intermal principle of distinction, and adds that places and time
are distinguished by things, not vice versa'll}As Russell argues,
Leibniz does not mean that differences of place and time cannot be
used to differentiate objects. Russell insists that the differentiation
must not be supposed effected by difference of place, per se, but by
differences as to the predicates to which, on Leibniz's theory, place
must-be reduced. (2) That is, in Leibniz's reductionist program, it
is self-contradictery to suppose that a difference in place and time is

possible between two otherwise identical objects.

In any reductionist program (especially in Doctor Hinckfuss's
terminology, any ontological reductionist program) not all properties
which are ordinarily regarded as distinct can be regarded as logically
independent. In particular, if one believes as Grunbaum does,
(following Reichenbach, Carnap and ultimately Leibniz) that the topo-
logical structure of time and the very definition of temporal ordering
and pesition must be constructed from causal relations between events,
then in that context it is appropriate to use Leibniz's law as

Grunbaum does, because temporal relations must be constructed ocut of

(1) The Philosophy of Leibniz, (PL), B. Russell, George Allen &
Unwin Ltd., London, 1937, p. 57 :
(2) PL p. 56-57
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causal ones. That is, because Grunbaum is already committed to a
constructionist program for temporal relations he can use Leibniz's
law in a form divested of temporal relations. This lﬁw does not then
give any independent support to the constructionist program, but it

will do the job Grumbaum wants of it.

This same point carries over to Deoctor Hinckfuss's critique of
what he supposes Grunbaum's argument {gquoted above) to be when divested
of the"Leibnizian red herring'. He supposes it to be of the form

P does not entail @

.. P is inconsistent with Q
where P would read something like 'there is no difference in attributes
and relations (other than those related to the temporal variable)

between an event at time t and an event at ancther time t.'; and Q would

-
.

read something like 'time t is not identical with time t As Doctor

1

Hinckfuss states, this arpgument is blatantly invalid as it stands.
There is, however, a suppressed premise, clear enough in context, to
the effect that Q must be cashed out in terms of the reduction of the

temporal order of instants to the causal order of events.

The form of Grunbaum's argument is clearer in his own example of
means'by which scientists might verify that their world has a clesed
time, This example is along the following lines. Suppose that_these
scientists discover that their world follows deterministic laws, and
that a complete description of it is a complex function of a single
variable ranging over the real numbers. If the scientists then
calculated that for the conditions obtaining in their world this
function is periodic, 'upon discovering this result ... these scientists
would have to conclude that the different values of the time wvariable
for which this sameness of state obtainé do not denote objectively
distinct states but are only ... different numerical names for what is

identibally the same state',{l)

The argument inveolves the following steps: -
The world history 1s deterministic
The world history I1s apparently periodic

The world history is really temporally closed.

(1) PPST p. 202
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Clearly it is the premise of determinism that is the key here, a
fact which has two consequences. First, each period of the apparently
periodic world history will be exactly similar to all other periods.
Second, determinism guarantees a co-~ordination of time order to causal
order so that the reductionist program can clearly be carried out.
{(Nete that as Grunbaum says, the direction of time, its anisotrophy, is
irrelevant here.,) That is, thefe is no compulsion to conclude real
closure of the world time unless the reduction of time order is already
supposed. But, in Grunbaum's case, it is, and the issue is rather of

the sense of the distinction between closed and open time.

We can conclude therefore that the causal theory of time does not
run into serious trouble on the issue of the identity of indiscernibles,
so long as the reduction of temporal relations to causal ones can hbe
justified independently of this principle. We can further conclude,
that a definite meaning can be given to the distinction between closed
and open times according te which the difference can be verified, and
that this distinctien is far from an arbitrary one. Time would be
closed if, on the assumption that it were open, the complex function of
time formed by the conjuncticen of all laws expressing whatever kind of
process were to turn out to be exactly periodiec. If it did not, then

time would be open, as assumed.

Let us return now to our main theme, namely the interpretation of
causal circles. I pointed out that despite the character of time
travel stories as Implying self-intersecting time-like loops rather
than fully closed ones, the possibility of such self-intersecting
lines generated the possibility of time~like lines analogous to circles.
My example was of the older man in Reichenbach's story giving an cbject
to the younger one, who then kept it until he later met his younger
self, It might be said that this peossibility of objects which exist
only in a fully closed time loop is interesting but unparadoxical,
heing on a par with objects which have and will exist eternally (such
as elementary particles have sometimes been presumed to do) and are
thus uncreated. The worry comes, however, when the object is a human
artefact, something which we would ordinarily think had to have been
made by somebody. If we reconcile ourselves to this, as we might by
noting that there is no logical problem in supposing that what would
ordinarily be man-made should exist naturally we are nevertheless

faced with a more troubling possibility.
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The older man may pass on not only objects but also information,
which might be retained by the younger man, who later passes it on.
There is no apparent reascn why this information should not be widely
disseminated, and its truth verified. It is thus possible that inform~
ation, and in particular human theories, should enter the world without
ever having been invented or discovered, but merely transmitted from one
person to the next. A synoptic picture of this problem is cf the older

man passing to the younger man plans for a time machine.

It may be objected in this context, as in earlier similar ones
that the problem with such examples is that they require some quantity
to increase monotonically arcund a closed loop {analogous to requiring
a physical circle to always get redder in colour as one progresses
around 1t). It is not clear however, that the problematic cases are of
this sort, and I do not believe that they are. What is involved
within the fully closed temporal lcop need only be the mere continuation
of an object or state of affairs (such as having available to memory
the relevant information), and there is no logical reason why there
should be an accumulative time marker internal to either unless mere
continuation is thought to necessarily involve such an internal marker.
I have already argued against this, saying that such markers require
a physical system or a changing object, and there is no necessity to

regard all objects either as physical systems or as having to change.

Furthermore, while it is perfectly consistent to suppose the
object in the fully closed time loop to be changeless around the loop,
there is no necessity for this to be so. The younger man could destroy
it, or mark it in some way to differentiate it from when he received
it. However, by the fact that the exchange took place, we know that

it would be recreated or restored to its original condition.

The case is similar for information. All that is required for
information to exist is that an object be marked in such a way as to
convey information to a person when it is read. The case of inform-
ation can thus be treated as of a kind with that of objects above.
The interaction involved in reading is not a problem either, for the
only condition or interaction is that the history of the object
carrying the information around the fully closed temporal loop must

be consistent with the state of the object at the time of the exchange.
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Nor need we restrict ourselves to objects. We can introduce
physical systems, including thermodynamic ones (a thermos of hot tea
perhaps), so long as we do not require these to be closed at every
point in the temporal loop. There is no problem here, these systems

can interact with their environment in a perfectly ordinary way.

A further objection should be taken into account here, to the
effect -that there are no grounds for regarding the events of what has
been described as a fully closed temporal loop, such as the unchanging
continuaticn of an object, as causally related. The point here is
that there would seem to be no way of telling which way round the loop.
the object gees, or whether there might not be two objects originating
at the same event point and being annihilated at the same event point.
Since there is no intermnal marker of time direction such interpretations

of the facts as hypothesised above would be equally legitimate.

The answer to this objection is that while it is true that there
is no internal time marker, we have supposed that the object or
system in the fully closed time loop does not form an isolated system
but rather Is an object in a larpger system the time line to which is
not fully closed but is self-intersecting. This larger system (the
man who carries the object, or retains the memory) provides the time

sense for the object whose time line is fully clesed.

Causal Lecops as Part of the Larger System

In the light of these considerations it would seem that the
conception of clesed causal leops that I have propounded does not fall
foul of the kind of objecticn proposed By Professor Nerlich. I have
however explicitly disclaimed that this conception is of an entire
cosmos with a closed time. I have said rather that the examples under
consideration represent a scort of cosmos in which there would be both
¢losed and open time lires. This leaves open the possibility of a
related sort of objection to the effect that processes on the cosmic
scale could provide that kind of teﬁporal indicator necessary to pre=-
clude the possibility of temporal loops. It turns out, however, that
either the existence ef such an indicator would presuppose the nen-

existence of such loops, or its existence would not be an empirical
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matter, Nevertheless consideration of this sort cf cobjection leads to
the identification of systemic worries about worlds with closed causal

loops.

The reasoning behind the supposition that there might be processes
of the requisite kind can be sketched as follows. If sequences of
events representing the history of an cbject or physical system do net
always .exhibit features which indicate the directicn of time for the
object or system, this can usually be discovered from the larger
environment in which the object or system exists. That is, one infers
that the time crder cof events in a small scale system is the same as

the time order of events in a system on a more inclusive scale.

If this is taken as a general principle, then subsystems whese
histories are apparently counter—directed te that of the majority of
subsystems and of the system itself or whose history are neutral in

this respect might be preseriptively said te have a certain directiom.

Take a subsystem which has been .isolated for a certain length of time.
The history of such a subsystem would be connected te that of the main
one much as a handle to a jug, the points of joining representing the
beginning and the end of fhe isolation of the subsystem. Which was
which'would be decided from the time direction associated with the
system as a whole, and the identification of these points (or either
one of these aleone) would indicate the time direction to be associated
with the subsystem even though the history it exhibits may represent
what relative to the larger system is a reversal of the normal sequence

of events.

The question is, can such a scheme rule out the possibility of
time travel. Let us draw out its implications further.

A prerequisite for the possibility of everywhere carrying through
such a scheme is that systems can be connected together in the relevant
way to form ever larger systems. Taken to its extreme, this process
would end up with the spatial universé as being the largest system.

It is necessary to go this far if time directicn i1s to have an absolute
rather than relative sense. Tor if the largest such system were
smaller than the entire spatial universe, then there would be at least
one system which could not be integrated with the rest, and time-

direction could be defined relatively to either onme or the other.
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The iine of reasoning cutlined here clearly has much in commen
with the constructions of Reichenbach and Grunbaum, where the entropic
and informational properties of ensembles of branching physical systems
{i.e. of larger and larger groups of physical systems which separate,
are isolated and perhaps merge with one another - these separaticns and
mergers being the modes of the branches) are used to regularise the
time direction of particular systems in the ensemble for which the
entropic function provides a local direction counter to that which the
function preovides for the ensemble.

In their case the properties of such ensembles are arrived at by
inference from the empirical properties of ensembles with which we are
familiar., The possibility of iteraticn of the process of integrating
physical systems inte larger and larger ensembles is then guaranteed
by an empirical fact - as Reichenbach says - that there are no closed
causal chains, where the definition of causal chains inveolves temporal
order, and ncot temporal direction. The iImposition of time direction on
particular systems in virtue of the direction associated with more

inclusive systems therefore pre-supposes that the aberrant cases of

closed causal chains are already to be ruled out on other grounds,

{empirical grounds, Reichenbach says). (1)

The reason for asserting that the grounds are empirical is
adherence to the general principle that the larger scale structure of
the universe is to be discovered from its local structure by investi-
gation, subject only to continuity constraints related to the assumption
that the locative framework of the universe is a Gaussian co-ordinate

system.

If the assertion that the grounds for precluding closed causal
chains are empirical can be tzken without question, then the objection
to them under examination can be taken as no more than the assertion

that there ars no such things.

(1) DT n.26
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Should we accept that the matter is empirical? Let us return to a
consideration of the process of constructing a hierarchy of physical
systems., We noted above that if a systemic principle of time direction
is to be always able to preclude the possibility of clesed causal
loops, then the system relative to which this 1Is deone must include all
systems (for if it did not, then the way the system which was chosen
was related to the rest might be of the aberrant kind that it is
desired to preclude), We are then, it would seem, faced with the
following cheice: Either we must assume that the requisite integration
cf systems can be carried through, or we must found this belief in the
local properties of small scale systems. The necessity for this choice
arises because the existence of cosmological models with the properties
described by Godel (whether or not his sclution in fact has those
properties) demonstrates that it is not always possible to integrate
physical systems in a suitable way to produce a universe-wide physical

system.

Since the assumption of a global time direction is neither an
attractive option given that it would appear not to be necessary on
the general postulates cof Relativity Theory, nor warranted on the
existence of a locally well defined time direction (what is warranted
is perhaps that every locality has a well defined time direction), can
we found a neon-empirical integrative principle in the local properties

of small scale systems?

Let us begin by examining in more detail than previously scome of
the properties of the sort of cosmological model proposed by Gedel, The
primary objective of Godel's demonstration of a solution to the field
equations of General Relativity Theory which permitted time travel was
to show that worlds could be imagined in which physical systems could
not be integrated one with another to form a single universe-wide
system, He expressed this by denying that a universe-wide present
could be consistently defined which is equivalent to denying that the
whole universe could itself be regarded as something which evolves

through time,

This denial was made on the basis that in a certain cosmological
model the topology of certain time-like lines prevented a consistent

attribution of a single direction to these geodesics, since they had a
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symmetrical property that meant that the connection of branch systems
represented by the geodesics would have to be represented by a diagram

such as the left rather than the right.

In both diagrams the segments of the loops at A & B represent one
physical system diverging from that represented by the straight line,
and one converging, This is so regardless of whether the direction of
time is chosen from A to D or from D to A. The spatio-temporal
proximity of the main and branch systemé is represented by the
proximity of the segments of the loop at B and C to the straight line
AD.  In the diagram on the right these are both proximate to the
straight segment BC. In that on the left however, they are not
proximate to BC, but one to AB and one to CD. In both cases this
situation is symmetrical. TFor the left diagram we observe that if
the time directicn were taken from A to D then the branch system at B
would be convergent to and that at C divergent from the main system.
Since these are the same system as represented by the loop, that
system would converge from the main system before it diverged from it.

And symmetrically if the time direction is taken from D to A.

Locally speaking the various branchings invelved in the diagrams
are well-behaved. What makes that on the left distinctive is that the
two branches are supposed to belong to the same system. This system
also 1s always locally well-behaved, since by the cosmological model,
the time direction around the loop is always locally well-defined, and
the particle or system corresponding to it need not be isclated from
the local physical system. The definition of time direction breaks
down only gleobally, because of the sequénces of events it is apparently
necessary to consider genidentical. That is, if one were to coanstruct
the hierarchy of physical systems at each of points A and B in the
above left hand diagram, one would find that the assumption that the
two branches considered represented distinct systems could not be

maintained.

The crux of the matter is evidently how the concept of genidentity
is related to that of a physical system. For the concept of a physical

system is, as argued elsewhere in this thesis, of a thing which endures
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through time, i.e, the states of its existence are genidentically
related. TFurthermore, when it is assumed that the events around the
loop are genidentical, this must be assumed relative to a set of events
constituting the history of a physical system, or series of such,
because it is relative to such local histories that the temporal
direction of the sequence of events around the loop is locally

determined.

The problem that these considerations raise is what the .conditions
of identity through time of a particle are (i.e. of the genidentity
of the events of the particle's history) when the particle ceases to be
identifiable in one physical system and we wish to consider it as now
identifiable in ancother. In the ordinary world there is no difficulty,
because the two systems involved form part of a larger system. For
example, when a particle moves from one piece of apparatus to ancther
in the laboratory, the laboratory forms the relevant larger system.
It, and the two pieces of apparatus endure through time. However,
ex hypothesi, this manceuvre is not possible for the entire length of

the kind of loops under discussiocn.

Genidentity of the events constituting the history of the particle
around. a loop follows rather from the transitive property of the
relation. Since neichbouring physical systems are connected by a
continuous space, a larger (but still local) system exists containing
both, This interlocking feature exists all arcund the loep. There is,
therefore, no single system relative te which the identity of the
particle is determinable, but the particle which leaves one system is

identifiable as the particle which enters the next and so on.

Here we ought to be suspicious, because it seems odd to say that a
single thing has endured right aroﬁnd the loop. That a single thing
has dome so follows from the fact that genidentity amongst events is
an equivalence relation. There is, however, no physical system
relative to which the particle can be said to be the same thing
reidentified, except the system that may also have travelled arocund

the loop. But the reidentification problem recurs for this system.

That the problems are to do with how questions of identity
through time must be related to particular physical systems can be

highlighted if we apprcach the matter from a different viewpoint,
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returning again to Reichenbach's story of the man who meets his earlier
self, and considering to what extent that man can remain sceptical
that the events he experiences constitute a case of time travel. {(The

story 1s quoted in full on pp. 35-36.)

From his point of view several stages in this period of his life
can be distinguished:

a) That up to his meeting with his older self

b) that of the duration of this meeting

¢} thar from the end of this meeting up to his meeting with

his younger self

d) that of the duration of this meeting

e) that thereafter.
So far as the unwitting time traveller is concerned his local spatial
environment (no other enters into the story) always behaves normally
in any of these periods. What is abnormal from his point of view is
that his experience leads him to entertain the identification of
periods b) and d) as the same cbhjective period of time, despite them

being psvchologically distinct for him.

Reichenbach implies that the evidence possessed by the older man
after leaving the time loop is sufficient to convince him that these
two pericds are the same (the older man leaves the scene with a knowing
smile), Ts the evidence really sufficient? What would prevent him
(even if he believes the younger man and his companion, and himself, to
be always truthful) from concluding that they were precisely similar,
so far as his memory went, but not identical? We note that:
a) the precise similarity of the spatial locations in which
the meetings occur is no evidence one way or the other;

b) the sensory perspective of the older man (and the ycunger)
is limited, mo matter how good his memory is. The conclusion
of identity between events he perceived from a certain
perspective as a younger man and events he now perceives
from a different perspective is therefore based on
inferences from only partially overlapping data;

c) the older man might hypothesise that the identical course
of events in the meeting was caused by his acting out
according to his recollection (perhaps subconscious) of

earlier events and that the vounger man reacted very



d)

e)

£)

g)

similarly to the way he remembered himself to previously
because of similar stimuli;

he might further hypothesise that the strikiﬁg resemblance
on the one hand between himself as a young man and the
young man in front of him and on the other hetween the young
man's companion and his own remembered companion Lorcibly
demonstrated how strong genetic resemblance could be;

upon learning details of the course of the young man's life
and discovering them to be identical with details of his
own to a similar age, he concludes how strange ceoincidence
can be, and how similar the histories of pecople from
similar béckgrounds can be;

upon remembering the striking accuracy of the predictions he
received from the stranger years ago, he wonders if perhaps
this might ncot have been broughﬁ about by himself as some
kind of subconscious wish fulfilment;

the decisive factor in the story is intended to be the
world line of the companicn, whom the man knows at two
widely separated times in his own life but who is the same
age at both times. However, if there is latitude for him
to interpret hiskmeeting with the man who locks like his
younger self as actually a meeting with someone else,

then this latitude exists for the companion also.

The sort of consideration which would give him pause would not

be events which could be explained in this fashien on the hypothesis

of parallellism of history or self-fulfilling prophecies, but weculd

rather be the location of apparently unique events by the younger man

in precisely the period of his 1ife that the older man would place

those events in his own history. A supérficial example would be what

31

the young man said the date and year to he, since this could be put to

one side as an aberration of time keeping of a sort that can happen to

whole communities (perhaps despite appearances they adhere to a

different calendar). The sort of event that would be unique in the

relevant way would be one which was so minutely specified and of such

an unusual kind that its recurrence could be at least for all practical

purposes ruled out,
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In order to rule out the possibility that the young man might be
lying about events of this kind we could add the condition that only
the older man was witness to them, and he never divulged his knowledge
of them. That is, knowledge of the requisite events is supposed unique

to a certain individual.

Would considerations of this sort compel the man to conclude
that the younger man was indeed himself? T think not. Ewen though
they are extremely often sufficient in the circumstances for reidentifi-
cation of the same dindividual, their uniqueness of occurrence and of
observation is from the possible time traveller's point of view not a

matter of absolute certainty.

While in normal circumstances the length of the odds would rule

out the recurrence of the event, his circumstances are not normal,

He is faced with an episode in which a man unsettlingly like himself as
a young man, with a history unsettlingly similar to the earlier portion
of his own, is acting out a series of events exactly as he remembered
himself to have done years before. 1In this context he would not find
the odds so long, and they would certainly not provide any independent
grounds for supposing that the two events thought to be unique were not

in fact two.

It is not the intermnal details of what he remembers about his own
past which preclude him from concluding that what occurred was a
strange repeat of history; what precludes this is that in the larger
scheme of things the hypothesis that the young man's history is distinct
though similar to his own as a younger man is untenable. However widely
and far back he investigated, he would find that the history of the
young man, his ancestors and hié environs was precisely similar to his
own up to the same age., Furthermore, he would fail to find in the
world around him, any record of his history corresponding in apparent
dlength to his years between the two similar meetings. To cap it off,
he would find no evidence that the young man continued to exist in
his owm locale after they parted. It would be in attempting to
reconcile this vast body of facts Into a coherent whole that he might
conclude that what actually occurred was a form of 'time travel', or

closed causal loop.

So far as Reichenbach's story goes, the evidence available to
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the older man is strictly limited to his own memory, and so he has

(at that point at least) no conclusive reason for his knowing smile.

The considerations raised in the above discussion do not hinge on
the way in which this particular story was told. Getting into a
machine and going back in time would raise exactly similar consider—
ations. It is possible for a sceptical time traveller to hypothesise
that his episodes in exotic times with interludes in a machine he is
told is a time machine were really episcdes in spatially distinct
places and the machine an unusual vehicle for spatial travel. When he
went to a place where events exactly reduplicated those of his earlier
life he could conclude that parallel evolution could be remarkably

exact in its detail.

Since the spatial extent of the time traveller's field of
experience at any given time and place would be strictly limited, he
could maintain his hypothesis until the accumulating weight of evidénce
from other sources that his own experience showed that the process of
integrating larger and larger physical systems made the hypothesis

untenable.
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Conclusion

I have argued in this appendix that no consideration of markers of
time direction will serve to eliminate the possibility of the aberrant
ways of gaining information through causal loops outlined in Chapter 6

and in the introducticon to this appendix.

I have however indicated that there are problems in a different
area, namely to do with the concept of genidentity and the relationship
of this to the concept of physical systems and the ingenidentity. Im
particular, if we regard the two obiects on opposite sides of a causal
loop as identical we ought to be able to ask what the criterion of
reidentification is. This cannot be external, because there is no
single physical system te which both ecbjects belong, and so we cannot
say for example that the ebject has traced a continuous path in the
one system (although we can say that a continuous spatio-temporal line

corresponds to its history).

If a plausible connection could be established between the cencept
of being identical through time and beleonging to a physical system,
then this might form the basis for precluding closed causal loops. If
and whether this idea can be develecped is a matter for further investi-

gation.

I would note however that the ceomplete exclusion of the possibility
of causal ldops would not be necessary merely to eliminate the
difficulties with aberrant means of acquiring information. All that
would be necessary for this would be a principle, not ad hoec, which
would guarantee that for each genidentical chain at least one event
would have a cause which was not itself a member of the chain, and

which was of the relevant sort to produce that event.

This wouid mean that all objects and information would have what in
the ordinary way would count as their scurce or crigin. It would also
mean that material objects could not occur in completely closed causal
loops because that would imply that the events in the neighbourhood of
the externally caused event would contradict the principle of
continuity of change (the genidentical chain around the loop and the

causal chain from outside would form a y - figure at this point). It
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would not necessarily eliminate causal circles for information
acquisition because this does not have to cobey the continuity criterion,
i.e. one can acquire through a chain of transmission information that
cne already knows. The reverse is also readily conceivable - cne could
learn fram a message what one will later experience directly. That

such occurrences should be manifest via a closed causal leoop is net of
itself disturbing. What would be disturbing would be if the message
were transmitted but that there was ne ultimate scurce of the trans-
mission. The requirement for a beginning outside the genidentical chain

eliminates this possibility.

Do we have grounds for believing that there is such a principle?
If there were it would be something characteristically to do with the
beginnings and ends of objects. Since the concepts of coming to be
and ceasing to be are intimately connected with criteria of identifi-
cation and identity through time, and these are relative to the
character of the system within which they are to be applied, we would
suppose that questions of beginnings and ends are similarly connected.
This would imply that the elements of the system and not just the
system as a whole followed developmental laws. TIf there is a principle
of the desired kind, then, it would be appropriate to look for it in

this area.
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