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A.303/10 "Time"

o

Susan Wilagon

There are soue piilosophical problems which lock more kely
to be solved by scientists than by philoscohers, Jhen one asks
guestions like "Is the wind distinct frox the body?\" or Wihat
is time ?" one naturally expects that the things that scientists
find out will be, at least, relevant to these guesticns that
philoscphers are interested in,

However, it isn't always easy to know exactly what is the
relation between the kinds of things scientists find out and the
kind of things philoscphers are interested in; particularly in
the case of a subject like "Time" where the kinds of things that
physicists do seem very remote, both from common sense and from
the ordinary run of philosophy, So what we're going to do today
is try ard explore this, Here to discuss this question with ne
T have Dr. Dennis Sciama, Astro-physicist from the University of
Gxford, and Professor Bernard Williams, a philoscpher frem the
University of Cambridge.

Could you perhaps tell us first what do you think is the
relation between physics and philosophy ? Do you think these
two activities have anything at all in comon, or do you think

they're completely different. . 7

-~

Professor Williams :

Well I certainly think there is something in commcn,
Granted the always impertant point that vhilcsophers don't
advance theories t hat are going to bé checked by experiment -
that is a very importent point, But still the distinction between
the two things, I think, has been very oxagerrated in a lct of
recent philescphy, I think particularly because some recent

philosophers have made a very simple distinction botween concepts



or ideas cn the ae hand from notions we used to think about the
world - these are suppesed tc be the business of philosephy, and
fact on the other and it's supposed tc¢ be the business of scientists
to think about facts; thereforc a lot of us think about the notioens
and 2 lot of the scientists find out the facts and this is mestly
you know, ccmplete divisiun of labour,

And this really dees scem to me to be quite artificial and

for more than one reason the really: cne is the cuncepts or notions

we used tc describe the world are actually affected by the facts
that we discover. For ancther scientd sts don't just gucte 'disccver
facts! they form new cencepts for deseribing the werld which and the
greatest scientific advances have congisted of fonaing new concepts
to describe the world - this is true of Newtcn, it was true cf
Finstein - particularly in this matter cf time, And I think, in
fget, some of the things thet used to be dune by people called
philosophers are now, in fact, dene by poople called physicists

who are thinidng about the right, the best cincept, of describing
what they've di scovered,

So that's a way, it seems to me, in whiech (as it were) science
affecta philcsophy.

T think there are alsc ways in which philescphy affects secience
and thatts, t¢ sauc extent, our business today more directly because
it seems tu ae the question of interpretation scientists give «f their
facts - I mean they disceover certain things, they have tc hawe theories
and certain cunsequences. The Question arises How censistently, with
conmon sense and urdinary (as far as possible with ccumen sense) and
crinary logical notions can we interpret those discoveries. And I'd
think I'd like to start really by asking Demnnis Sciama whether he
thinks that sowe of the results that modern astu-physics and medemn
relativity theorics ccwe up with, arn't teo flagrantly in defiance
of erdimty noticng, cr crdirery logical cencepticns that peonle

have of time, 4nd I sippose the famcus clock paradax, for instance,
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might be wne example of this.

Professur Scianma

well I'd 1like tc say at the cutset thet I don't set much store
by commen sense unless you make me change oy view towards the end
of this prugramuel

To take the example you mentioned - the clock paradex - just to
recall very briefly svhat this is: it states that according to
Einstein's relativity, and we now believe this to be completely
confirmed by cobservation: if a man gets intc a spaceship and goes
far out intc the Universe at high speed and then rctums, he will
age :mch less than some.ne who stays at heme, and if e wants to
put this difference in dramatic terus, cne could choose the duration
of his flight and his speed in such a way that the earth's age 1is,
say, a thousand years and the man in thc spaceship may be only ageing
a few days.

Now mcdern physicists are quite used to this particular result
of relativity. Comacn sonse would, perhaps, chject to the fact that
the two durations of the journey are different accurding tc whether
you stay on the earth ¢r go cut in the spaceship. But that's for you

e

te say., o

Professor Williams

T dun't think snyene is guing to want - nobody with any sense
anyway - is going to want to defend 'cummn sense' in that sort of
respect. That is if we just have a general expectation - roughly
that if you come back in a rocket you've got to bo as cld as people
you knew you left behind., That really is a factual expectaticn,
for philcsophy to try and dispute about that - a priori
would seem to we to be a terribly doguatic mistake, I think the
question is Can we  are there s.ue issues of principle, things

abuut the actual logical structures cf time in which 1t's going
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tu be fair of philuscphy to insist upen them, Fer instance,
suppose sumecne were to ask while the astronaut was on hig way
"yhat was the astronaut doing at the precise mowent that 1 was
shaving this m.ming" - does the paradux entail that there isn't going

tu be zn answer tu that question 7

Prufesser Scizma

It duves - Yes, In fact, according to Einstein's relativity
which we all accept now, cne has lost the ccncept of absclute
simultaneity - by that I mean if ycu take two points which are
separated in space and take an event cccurring at gech puint, and
then ask "Arc they similtanzcus or not - these events?" the
answer is It depends on the cbserver whe is trying to decide this
questiun; twe cbservers moving rdlative te one ancther will
answer that question in effect differently - that is if the ine
Jbserver, the events are simultanecus; for an cbserver oving
relative to him they will not be simultanoccus, There is no
absulute sense in which thuse twe events arc simply simultanesus
as they would have been thought to be by Newton, Sc that concept
has alsc gene in relativity. But presumably you weuld s2y t hat,

philcsephers can accept that situaticon,

Professor Williamsg ¢

i§ell I think there again - Yes, 4nd I think whet this illustrates
is the very, very interesting pcint sbout how wne gocs un ercding
parts of the commn sense conceptiun of time, or the overyday,
wninforied cunception of time until .ne get to a point at which
as it werc, the philcsupher starts 'digging his hels in' on
logical ur conceptual griunds, Of course what worrios philosophers
in particular is vhether he's just digging his heels in, nut because
wetve got to suas absclute puint of principle because hels nuw zot tc
suacthing which is, as it werc, even just harder to swallow then what

we'lve nd al ready,



we'lve lmd already,

Su we've got twe sorts of things which, at least I'a prepared
tc swallow, and I'd be jully silly if I wasn't, if I wasn't
prepared to : nmasly cne about the expectation that roughly everybedy
is going to lock cgually cld, wherever they've beon - putting it
very crudely, 1is to be waived so alsc the idca . f absclute
similtaneity. I wender if we get nearer stomething that people
fecl uncasily as 1 renll questicn of principle when we get te
the nctiun of time going in one direction, What would be a
cuntemporary, physical view about the noticn of time guing in

one direction 7

-

Prefessor Scizma

Hell if you gean by that the question of the irreversibility
of time, I think 2 modem physicist, or even a physicist in 1900
would have stid that although prebably humnn beings wrk in the
way they do depend «n time being irreversible in cur wwn luec2lity,
it is nut intrinsic and inherrent to the concept of time that there
be thisirreversibility becausc a physicist con well conbemplate, and
often does fer various purposes. Let us take o siaple exeumple @
2 box which contains radiation snd atems and which is reached what
we call thermo-dynamic equilibriuam - that is processes are ceeurring
just as cften in e directicn as in the ctherdirection ond is a
cunglete wverall balance, How time is still a peremator that,
physicists would use in the descripticn of that system, but there
would be no irreversible phenumona, For every process that went
.ne way in time, there'd be o balancing process sumewhere clse in
the bux goeing the cther way in time and there'd be 75 ony of cne
as the cther, There'd be ne way of telling which way time was geing
by lovking at the bax at wne instant and then what we would call
a wich later instant, Yuu‘ couldn't by just studying thc behavicur

in that bux at thuese twe instances, tell which was the earlier
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which was the later, There would be a concept callud "Time! would
still bs needed in urder to describe the behavicur of the systea
but it weuld not be a ewncept that would lead te there being an

arrow attached to

Pro.fessor dilliams ¢

New I den't understand why you call the concept that youlre
describing system "Time", I mesn if time applies t.« the system,

dees it not wean that scue things are after cther things,

Professor Sclaman ¢

dell you den't need to say which was earlicr and which was
later in every intrinsic sense, in terus of the behavicur in the
bex. Tou needn't eall it "Tize! you can use any w-rd you like.
The important peint for the physicist is what the uethemetical

aspects of this perzagtor are,

Professer #illinus

But ycu can use any word yeu like, cbviously because, fur
instance warious naticns use any word they have. The questicn is
‘nut the werds you use but whether it is time, (ne cf the things
that o philcsopher surely con rightly 2sk here is : Tc what extent
dues & perammtor have to be related to either our experience of
the 12 ssage of time, cr certain essential structural peasibilities
of time, as might be included in the uniqueness of its direction -~
GICHT be included in order to call Time  the perawator in

questicn  Scrry

Sugan Wilswn ¢

Can 1 scrt of just ask you ancther questicn which
48y perhaps clcar this up and that is, you say we dc need s
fuurth peramator - what's y.ur motivation for saying we need a

fourth peramater at all ?




Prufesacr Sciame

Well the metivaticn is that we camnct adequately characterise
the system without using it because if at a different time there
were 2ls< a ccllisicn at that place, we weuld need a peramator,
or if we there were two nearby points and we wanted to ask relative
te a pér'bicular chserver whether his cullisiuns cecurred at the some
time ur nob, we need 2 perameter to specify that because a systenm
is physically different if the ccllisiuns at nearby peints cceur
at the same time or 2t different times for that chserver,

But what I think where Bemard begs g guesticn I feel is he
says e mwve tc decide that whatever wurd we use, whother it really
is time, as though they were given a noticn cf time before we started
which was identifiable and thon we weuld ask of any particular case
whether the use of the word 'Time’ in that case corresponded ~eally

to time, And this is what T desire.

Professer wWillisms

Ne but cur situsticn just is this surcly : that it's absclutely
charrcteristic philusephicol situation it seocis to e which is that
if you start with the ontire set of opinicns about time which, as
it were, an .rdimary mon in the street has, then clearly scue cf
these are just confused and false and can be disccunted, 28 can
be secen in the coursc of scicnbific investigaticen, If you say
that theret's absclutely ncthing to be tsken over frea this into
the concept of tims, we can call anything we liks time, thon this
is (bviwusly an absurd situation because we just now., as it were,

ave a verbal misunderstanding, Tt might turn .ut, fur instance,

thet what we've now lobelled with the word 'time' was just a certain
dimcnsicn of space. I mean, for instance, the fulluwing reélly dues
seea t. be 2 plausible suggestion: that if two 'things! (mnd that's

all T'm guing t¢ e21l thew)for the moment) bubt light fur instance,
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gollisions of particles, are tc be individuated, separated frum ohe
ancther by the use of 2 peramatur ealled Time, then it's got to be

by saying that e £ them was e fore the cther. //
P

Sugan Wilsen

Well I think you've gut sumething special about this

hawm't you

Professcr Scizma

Wall there's scmething else to say about the guesticn of Wefore
and after indeed but well it dcesn't really relate te this particular
peint that we're discussing but I'd like tu mentiun it if it duesn't
cunfuse the questicn too amech, This is a question which even physicists
are worricd whether they've gone too fary But I wuld like at lcast
fur the purp.ses of this discussicn tc take a pusiticn of defendéng
what I'a now sb.ut tu say, tu try and mke a case that we can strip
cur crdirery nction of time, of rather mere elements that one would
nurmally suspect was pussible, and still have encugh left tv Mve 2
usable cuncept in physics in all that is needed perhaps.

Yhat I Yeve in mind is a situation which arises in cert2in
sclutions of the equations Einstein uses in general relativity,
which is different fron the special relat.ivity we've talked about
in cennectiun with the Clock paradox - the generality of it concerns
gravitati.nal phencmena in particular and 2 magician ecalled
discovered that cne cculd have a curiuus universe c.nforming te
Finstein's thoory but in 2 state of rotation which had the remarkable
pruperty he discovered that there were clesed time-like lines in
this universa, | ot that means in moere crdimry language is you could
get in a spaceship and travel cub like the fresh-faced astrensut,
except you weuldn't coue back to the starting peint simply y unger
than the powple whe stayed at hoae, but you could, if you chose your
j.urney cerrectly, you c-uld actuzlly travel round in 2 line that

was closed in time as well as space - and Wy that I mean you would
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travel first into your past, and then end up at the moaent you
began - not .nly at the space peint you began, but at the samo

time that you began,

Susan Wilsun

3. that instend of time spreading out in 2 line, just spreading

wat like that, it goes in a cirele.

Professer Sciama

That's right -~ Yes,

Susan Wilson

Su you cwuld geue back t. the point where you started from

in time.

Professor Sciama

In tize - that's right, Now wany physicists feel that this is
wnacceptable on counun sense grounds, or even on censistency grounds
because they woerry sbout the priblems that if you can travel inte
your past, cculd you then not do things which were incoapatible with

the present situatiuon,

Professor Williams

It not causal inaccessible is it ~ the time when you are, as
it were 'in y.ur wwn pagt!., Arc the placcs where you, as I'u playing
this gawe for the memsnt first had your past c2usally accessible froa

where y.au then are ?

Sugan #Milson

Yes I think we'd better close up a bit, “hat have we lost by

saying that things g. rcund in a circle ?

Prc fessor 3eiama

i

well we've lost the idea that the befure/after rclaticns gees on

in the crdinary way that we ncradlly think, Incther words, aceording
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to this view twe cvents are such that cne 1s befere the cther and
after the vther according t. which way rcund you go aling this

cirele,

Sustn wilsen

And this is the sericus 1ot you think

Profegsor siilligus ¢

Well I'q like it's the sericus lot, I'd say that as it's sc
far been prosented to us that it's demenstrably self-centradictory
and Dennis will kwve to tell e why it isn't, It's scli-cuntradictory
fur the fellowing reascns: to say that I get back to the same time
is tle clajm, if it means what it purperts to mean at the tiue ne's
gure the circle which is thot the events, which consisted of my starting
is the same event as the event that c.nsisted of my arriving,

New I fgure in that event - and it's (NE event, (NE happening,
that's the peint about it being the same time (LK. Nuw the first
time I'm at that cvent cr I havn't been in a spaceship, the secund
time I'w at it I have beon in a spaceship, su there is one event
which cwsists of me beth having been and nct having been in 2
spaceship, and that is the conbradicticna,

It requires se tw have c.ntrary preperties at the sams bime
and 4. have euntrary propertics at the same time is 2 definition

of what it is to be a contradiction,

Professor Seiana

Well that's true but 2nother peint is there may be a physical
chjoction t¢ this phencuena rather than a logleal one, It cuuld
be that in a wniverse that had that preperty, it wouldn't be
possible for humsn beings t. exist with their memeriecs and

gengatin of free will

Professcr Wiilliams




Professer §Williaas

Liw de yuu answer legical objections

Prcfessor Sciama

T wamt to just say there's a pusgible physical cbjecticn that

the actual universe couldn't be wne of thuse, perhapsi

Professor Williams

We have a stronger vbjection than that: no Universe could

be like that at ail

Professur Seiama

This is the part I dun't quite see becamse you could certainly
exhibit such a s.lution, it duesn't have pecple in because people

is tov complicated to put in a sclution of Dinsteint's eguaticn

Prifessor Williams

The point is well we can generalise abuout pecple: the point
is that the scluticn we're making as dogwatic a claim as wight be
mede in the cpposite directicn, U.K, for the sake of the argument
but the philcscphical argument will go like this: Ne scluticn which
foruerly had this loop-like property could be interpreted as the
property of tiwe, as being an exewplificatiin of time, and the
argusent is quite simply the following: that if the actiun of a
ca—ntradictiuﬁ is the notivn of suwething having contrary prc-pertieé
at tho samxe time, Noy if there is (NE time C.X. which fugures both
at the start and the end .f this luop, there must be contrary things
that are true of it and things in it, namely the propery that they
havn't yet been on the lcop, and the preperty that they have been cn
the locp, mnd thuse twe proeperties are contrary to cne ancther and
nothing can hawe it at the same tims, But if the loup was a
loop, then anything that went round the loop and came !back! to
.the saze instant weuld have te satisfy that cundition, therefcre

it's logically impessible, //
7




Susan Jils.n

Gan I ask you two questiwng obout that : the first me is
Do you accept the law of nun-contradicticn ?

Ser pcth
Professor sttt

I do

Susan Wilsun

You do naturzlly right

SCiATA
Professor —wpidtbdoms o

itaybe a future generation went, but I do.

Susen Wilsen

Right, now wetve got you to accopt the law of nen-contradiction
now how do you get wut of the fact that according tc the loop theory

you would hawe to viclate 1t all the time

Pro fossar Scinma

Siwpy becausc I think Bermard's language is 2 longuage that's
apprepriate to the ardimary concept of the way the time axis works but
weuld net be apprepriate with a closed loop, “hat would be the
situstion herc is that if ycu took 2 short stretch of the leop,
then the ccneept of before and after would be completely well
defined over that short stretch, but it's just glebally  the
topologists would simply say that this cencept is net a global
cne, it's wnly a leesl wne. The befure/after concept breaks dewn

globally but it is a ccncept that works 2iright fer short stretches.

Professer illiams

But does anything kesp going roeund this leoop 7 Does it go

round this lceop mere than wunee ?

Professcr seiaja

No
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Professoer @illiams

It geos round it wnce

Professor Seiama

I dun't think that's a2 language that's apprepriste because
if yuu said it went round several times, that would e implying 2
distinction between being at cne particular event on more than cne
cecasicn which is — suppusing there was scae cwcept of time cver
and above the intrinsic cuncspt of time if this solution is right
in the equaticn, And that weuld not be true so you siuply have
that lcup given and theret!s nc question that y.u g- rownd that

locp 35 times; the locp is simply given,

Professor Williaams

N. I toke that point

Susan Wilson

Are you saying there isn't a language available to talk sbout
the loup thing, or is it that we're using your .ne, There is a

language available we're just using the wrong wne

Professer Scitcuaa

You're using the wrong oe

Susan Wilsoen

I think th: gquesti.n you want tc ask is ; you've stripped awsy
sv mich fr.: the cuncept of time that we're neithor cf us sure what

we'lve got 1s i,

Professcer Seiamg

iell I ean answer that - certoinly the physiclst rcgards it as
his task t. abstroct frem appenrances, to cbtain the fundamental
structure of time ond it cay be that from his peint of view there

ien't wach left of what we nermally think of time, what is left is




,
that the space tiue wanifcld must be desgeribod gocmetrically
in a way that .sakes it clear that time is different froa space -
that's what Zinstein did in his general theory of relativity,
Why we chucse tu c2ll the extra dimensicn which is gecmetrically
different 'tiue' is beeause I suppose it has sufficiently recugnisable
pruperties cumpared with cur crdinary notiun of time, and that it scems
useful to keep the snme word - if only because let's say physically
speaking becouse wer a shurt streteh of that time-like loep, the
befers/after relation dees held,

For instance in the Girder Universe it wculd actually take
sumething like ten theusond million years to ge all the wRy round, so
in a given lifetime for instance the before/after cuncept wuld work
perfectly reasmably - sc there deesn't scew much peint in just chocsing

a different word fur the mcre general concept,

Professcr Williams

dell I think the peint is that I think we might momage tc agree,
as it were abwd this, is it isn't we're certainly not dealingvery
wften in philu's:_,phical problems, we're nut really dealing heve with just
the qustim of a werd - it was just a questicn f whether we chose to
call it "tiwme! or not, it weuldn't matter. The peint is there are
certain features of wur experience which we call and regard as the
temperal foatures which secus to be structurally related to that
experience - experience -f befure and after; above 211 the sxpericnce
of the passage of time in certain directiuns, And I suppose we could
agree that the philcs. phieal problems here are guing to loente
theuselves in relaticng betwcen that wrdinary cxperience, in the
structural featurés <f thot .rdinary experience, and the physiclistts
acdels thet you've been talking about, In particular in cur crdinary
thought we certainly regard before and after as transitive; that it's
forming «hc series and that if .ne thing is before another, ancther _

is before that, then that first thing st b wiore the last cne we
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mcnticned, But thatt!'s net going t. be true, for instance, un.the
clesed time-like luups and therefors I think where philescphical
investigetiun is going to be nceded here isabout the relation between
these tupulegical and geometrical properties and cur crdimary cxperience
at the time., 4And I think unless scmething can be said about that,
there will reuain a doubt, a darkness, cver the quostion of whether

these purely topulogical relaticns are to be regarded as time,

Susan Wlsun

Su I think what we've scen here is that it!s impessible to
cuapletely seporate cut philosuphical probleas frow imperial, or
scicntific, ones, And that the ide2 that thesc twe activities are
quite separaste fron the each other is quite wrong,

Dennis Sciama, Bernard williams - thenk you very wuch,
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