Title: The transient nows
Date: Jul 18, 2006 05:15 PM
URL: http://pirsa.org/06070042

Abstract: It is often suggested that the special theory of relativity is incompatible with any notion of the passage of time. | shall try to show,
following in the footsteps of Abner Shimony, that there is transience to be found in Minkowski spacetime, but this transience is local rather than
global.
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Einstein on now

“Once Einstein said that the

£ problem of the Now worried him

’f & seriously. He explained that the

r | : experience of the Now means

| something special for man,

' something essentially different
from the past and the future, but
that this important difference
does not and cannot occur within
physics. That this experience
cannot be grasped by science
seemed to him a matter of
painful but inevitable
resignation.” (Rudolf Carnap)




Weyl on transience

The objective world simply is, it
does not happen. Only to the
gaze of my consciousness,
crawling upward along the life
line of my body, does a section
of this world come to life as a
fleeting image in space which
continuously changes in time.




Davies on transience

“The four dimensional space-time of
physics makes no provision
whatever for either a ‘present
moment” or a ‘'movement’ of time....
Rather than thinking in terms of a
succession of experiences by a
particular particle, we must instead
deal with its entire world line in four
dimensions; in the words of H. Weyl
‘the objective world simply is, it
does not happen.”™



Carnap’s Response

"I remarked that all that occurs
objectively can be described in
science; on the one hand the
temporal sequence of events is
described in physics; and, on the
other hand, the peculiarities of
man’s experience with respect to
time, including his different attitude
towards past, present, and future,
can be described and (in principle)
explained in psychology. But
Einstein thought that these scientific
descriptions cannot possibly satisfy
oUr human needs....




Carnap’s Response (cont.)

I definitely had the impression that
Einstein’s thinking on this point
involved a lack of distinction
between experience and
knowledge. Since science in
principle can say all that can be
said, there is no unanswerable
qguestion left. But though there is
no theoretical question left, there is
still the common human emotional
experience, which is sometimes
disturbing for special psychological
reasons.”




Closing the Circle

“The program [of closing the circle]
envisages the identification of the

knowing subject (or, more generally,

the experiencing subject) with a

natural system that interacts with

other natural systems. In other

words, the program regards the first

person and an appropriate third

person as the same entity. From the
subjective standpoint the knowing 74
subject is at the center of the ‘
cognitive universe, and from the

objective standpoint it is an

unimportant system in a corner of

the universe.”




Philosophy of Time

Philosophy of time should aim at
an integrated picture of the
experiencing subject with its felt
time in an experienced universe
with its spatiotemporal
structure.




Flattening the Questions

“If either the subjective or

the objective aspect of the

knowing subject is played

down, or if the substantial

identity of their two aspects

is neglected, then the

problem... is flattened, or—to &
use quasimathematical _
language—it is projected into ‘71
a subspace of smaller

dimensionality than it

deserves.”



Godel defines transience

“The existence of an
objective lapse of
time... means (or, at
least, is equivalent to
the fact) that reality
consists of an infinity
of layers of "now”
which come into
existence
successively.”
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Godel against transience

“But, if simultaneity is

e something relative in the

E-g sense just explained, reality
cannot be split up into such
layers in an objectively
determined way. Each
observer has his own set of
R g ‘nows,’ and none of these
| various systems of layers
can claim the prerogative of
representing the objective
lapse of time.”
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3) There is an upper limit to the speed of
propagation of causal signals, so that no
event spacelike separated from a given
event can influence it causally.



Dennis Dieks’ Argument

1) The experiences of observers are of such
k8 short duration and occupy such a small
amount of space that they can, without
loss, be idealized as point-like.

P . 2) Amongst these experiences are those that
convince us that time flows or passes.

3) There is an upper limit to the speed of
propagation of causal signals, so that no
event spacelike separated from a given
event can influence it causally.

4) .. The human observations or experiences
at any event e in the history of an
observer that suggest that time flows are
invariant under different choices of global

hypersurface containing e.




The upshot of the arguments?

® The successive occurrence of
global hypersurfaces is
Irrelevant to transience.




The upshot of the arguments?

® The successive occurrence of
global hypersurfaces is
irrelevant to transience.

" Transience, If it exists, Is local.




Henry Austin Dobson

Time goes, you say? Ah no!




Henry Austin Dobson

Time goes, you say? Ah no!
Alas, Time stays, we go...




Anti-Dobson

Bl If there is a way to make sense of the

passage of time (and it is a notoriously
difficult idea to make sense of in any
terms), then in whatever terms prove
successful there will be only a verbal
difference between (on the one hand)
speaking of time passing or “"going”
and our remaining still and (on the
other hand) speaking of our going or
progressing through a “static” time.



Weyl on transience (again)
“The objective world simply is,
it does not happen. Only to the #3
gaze of my consciousness,
crawling upward along the life ’t ‘
line of my body, [emphasis t
added] does a section of this
world come to life as a fleeting
image in space which
continuously changes in time.”




More Weyl on transience (1)

“However deep the chasm
may be that separates the
intuitive nature of space £-
from that of time in our } ‘
experience, nothing of this ’
gualitative difference enters

into the objective world

which physics endeavours to

crystallize out of direct

experience.




More Weyl on transience (2)

It is a four dimensional
continuum, which is neither
“time” nor “space”. Only the
consciousness that passes on
in one portion of this world
[emphasis added]
experiences the detached
piece which comes to meet it
and passes behind it, as
history, that is, as a process
that is going forward in time
and takes place in space.”
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Relativistic Transience

= The program of closing the circle
suggests that special relativistic
transience is the successive occurrence
of events along a timelike curve.




Relativistic Transience

= The program of closing the circle
suggests that special relativistic
transience is the successive occurrence
of events along a timelike curve.

= Can one find a now fit to accompany
this sort of transience?




Presuppositions

1. We know what a timelike curve is.
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Presuppositions

1. We know what a timelike curve is.
2. Our spacetime is orientable.
3. Our spacetime is oriented.




Philosophy of Time

Philosophy of time should aim at
an integrated picture of the
experiencing subject with its felt
time in an experienced universe
with its spatiotemporal
structure.




The Psychological Present

» The project of closing the circle invites us
to consider an extended or
"psychological” present.




The Psychological Present

The project of closing the circle invites us
to consider an extended or
“psychological” present.

Considering an extended present makes
neither the present, as I characterize it
below, nor the passage of time
subjective.



ALEX(e.,e,)

Suppose that we parameterize
s ey (e timelike curves in Minkowski
spacetime M with proper time.
Suppose also that we choose two
events, e, and e, (with e, earlier
than e,) that are one second
apart on a timelike curve, i. Call
the set of events in the
Intersection of the interior of the
future light cone of e, with the
interior of the past light cone of
e, ALEX (e,, €,).




Transience in M

[ propose that ALEX (e4, €5)
e S the present for the interval
(e, e,]along A. If the
passage of time or transience
pre-relativistically is a
succession of world-instants
or Nows, then its relativistic
successor concept is the
succession of presents or
nows, in the sense of

ALEX (e,, e,), along a
timelike curve A.




Three advantages (1)

The first advantage applies not just in
Minkowski spacetime but in any general
relativistic spacetime that is stably causal--
f.e., one that admits a global time function
t: M — R, which in turn means that for all
distinct events p, g €M, if p << q (that is, if
there is a smooth, future-directed timelike
curve from p to q), then t(p) < t(q). ’ 28

In such a spacetime if e' € ALEX (&4, &,),
then t(e;) < t(e") < t(e,). |



Three advantages (2)

The great speed of light,
and hence the great spatial
width of even a temporally
short Alexandroff present,
explains how we could have
come to believe in the
existence of universe-wide
NOows.
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Three advantages (3)

In ordinary circumstances, the
Alexandroff presents of two nearby
observers are very nearly the
same.




Q: Why ALEX(E,,E.)?

= Structures larger than
ALEX (e, e,) lose advantage
1, since events in a superset
of ALEX (e,, &,) need not be
temporally between e;and e..

ALEX {E[,EE]
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ability to explain our pre-
relativistic idea of a shared
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* There is no now and, especially, no moving now,
since they would require “the addition of
something to the four-dimensional continuum.”
(Dieks, 21)
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Q: Mysterious new structure?

" There is no now and, especially, no moving now,
since they would require “the addition of
something to the four-dimensional continuum.”
(Dieks, 21)

= ALEX (e4,e,) is intrinsic structure. Nothing is
‘added” to M.

®" Transience, along a timelike line, Is just the
succession of nows, and Dieks is committed to
this sort of “'motion” no less than 1.




Q: Does space pass?

" |s my notion of transience so weak that |
am committed to spatial passage”?




Q: Does space pass?

" |s my notion of transience so weak that |
am committed to spatial passage”?

" No, because we can close the circle
between timelike curves and our
experience of time via the clock
hypothesis.



Q: Does space pass?

The clock hypothesis

If a: [a,b] = M is a timelike worldline in M,
then L(a) [my 1,5 above] is interpreted as
the time lapse between the events a (a)
and o (b) as measured by an ideal
standard clock carried along by the

particle whose world line is represented by
0 =



Q: Does space pass?

" No such connection exists for spacelike
Curves.




Q: How Fast Does Time Flow?

“[T]he stock objection is that if it made
sense to say that time flows, then it
would make sense to ask how fast it

& flows, which doesn’t seem to be a
sensible question. Some people reply that
time flows at one second per second, but
even if we could live with the lack of
other possibilities, this answer misses the
more basic aspect of the objection. A rate
of seconds per second is not a rate at all
in physical terms. It is a dimensionless
guantity, rather than a rate of any sort.
(We might just as well say that the ratio
of the circumference of a circle to its
diameter flows at = seconds per
second!)”




Reply 1:Biting the Bullet

= All massive objects move through
spacetime with speed 1.
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Reply 1:Biting the Bullet

= All massive objects move through
spacetime with speed 1.

" An object “at rest’, then, moves through
time with speed 1.

" That is, time must pass with speed 1.
" Maudlin’s exchange rate analogy.

*" \When time Is given as ct, speeds are
dimensionless.




Reply 1.1: Mermin’s Version

N. David Mermin deduces from the
invariance of the spacetime interval
that for any massive object

3 (TD/T)Z + Vz = 1f

where T, is proper time, T

coordinate time in a fixec

and vZ is velocity squared.

(8)
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Reply 1.1: Mermin’s Version

“Now a stationary clock moves through
time at 1 nanosecond [of proper time]
per nanosecond [of frame or coordinate
time] and does not move through space
at all. But if the clock moves through
space—i.e. the larger v is—the slower it
moves through time—i.e. the smaller T,/T
iIs—in such a way as to maintain the sum
of the squares of thetwo at 1. Itis as if
the clock is always moving through a
union of space and time—spacetime—at
the speed of light. If the clock is
stationary then the motion is entirely
through time (at a speed of 1 nanosecond
per nanosecond).”



Reply 1.1: Mermin’s Version

= This way of looking at
transience does find a ratio of
one time to another.




Reply 1.1: Mermin’s Version

= This way of looking at
transience does find a ratio of
one time to another.

= Yet, this strategy does not lead
» to an infinite regress (as it does
in the classical case).



Q: Must we think in Nows?

"A causal universe is not a t
series of stills following on, — =/M8
one after the other. There 9

;ﬂ?ﬂn -

is time, but there is not
really a notion of a moment
of time. There are only
processes that follow one
another by causal
necessity.”
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