


Our topic today is the reality of the past, the present, and the future. To make
our topic more specific, it will be useful to introduce a distinction between two
different kinds of temporal properties: A properties and B properties.

These very un-memorable names are due to
the Cambridge philosopher John McTaggart
Ellis McTaggart. Personally, McTaggart’s life
seems to have been unexceptional, though

marked by eccentricity. He was known around

Cambridge for his habits of getting around by

riding a tricycle, and for saluting cats when he

passed them.




The B properties include “earlier than” and “later than” and are
permanent, in the sense that if an event has a certain B-series
property, it always does. So, for example, if X is earlier than Y, then X
IS always earlier than .
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The A properties include “past”, “present”, and “future.” These
properties are not permanent: so, for example, if an event is
future, this does not imply that it will always be future.

It's important to get a handle on this distinction; let’s run through
some examples.
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| think that two things are clear: there is a genuine distinction between these two
classes of properties, and in our ordinary thought about time, we do think that
some events really have both kinds of properties.



A series
properties:
temporal properties
which are not
permanent, like
‘past,” ‘present,’
and ‘future’

When we ask about the reality of the past, the present, and the future, we
are asking about the reality of the A-properties: we are asking whether there
IS a real, objective difference between being past, being present, and being

future.

In our ordinary thought, we seem to assume the reality of the A-properties.

B series
properties: temporal
properties which are

permanent, like
‘earlier than’ and
‘later than’

There are three ways to bring this out.



The first is that, if there are no A properties, this seems to iImply
eternalism: the view that the past and the future - and the objects
and events of the past and future - exist in just the same way as
the objects and events of the present moment. This seems to be a
conseqguence of the denial of A properties, since there is NO
property of “being the present moment” which singles out one time
as special. But eternalism strikes many people as a very counter-
Intuitive claim.



i

The second comes from a kind of
thought experiment. Suppose that
you have complete amnesia, and
N Tz are presented with a series of
RS ol 8 books which detail the whole
X% g 8 history of planet earth -- past,
g | present, and future. You might
s Y | think that when you finish reading
L/ the books, you will still have one
guestion which in unanswered:
namely, Which moment is the
present moment”?

Simple celled ife | :
ovolves In the see

There is a sense in which the B-theorist thinks that this question has

only a trivial answer: each time is present relative to itself, and no event
IS PRESENT, period, since no event has any A-series properties. But this

seems odd. Doesn’t our history leave out a genuine fact?



A third argument comes from a kind of asymmetry in our attitudes toward
the future vs. the past, which is discussed in one of the optional readings:

We all know what it is to wait for something — an examination, for
example; or coming home from the war; or Christmas. What we’re waiting for
begins by being future; it hasn’t yet come to pass. Then a time comes when it
does come to pass — when it’s present, and we’re aware of its presentness, and
there’s no mistaking it. And then it’s past, and we say, perhaps, “Thank good-
ness all that’s over’; and we all know quite well what this ‘being over’ is, and
couldn’t mistake it for anything else.

from Arthur Prior,
“‘Some free
thinking about
time”

If there are no A properties, does it make sense to prefer that an unpleasant

event be In the past rather than the future?



This makes it all the more surprising that one of our best confirmed
scientific theories, Einstein’s special theory of relativity, seems to imply that
there are no genuine A properties.



You may be somewhat daunted by REL ATlVlTY
the taSk Of Comiﬂg tO UnderStand THE SPECIAL AND THE GENERAL THEORY
the theory of relativity in one 50 T — “
minute philosophy class. And it is
true that we will only cover the ; ,
pasics. But you should take heart | ’ =\ |
from the subtitle of Einstein’s book '
from which today’s reading was |
taken.

A CLEAR EXPLANATI‘ON‘
THAT ANYONE CAN UNDERSTAND

ALBERT EINSTEIN .




Einstein’s theory arises from the following three
plausible, but jointly inconsistent, claims:

Galilean relativity: the
speed of x relative to y is
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moving in the same forT: b d
direction, and the sum of FECTing tf?CE )1 > speec as

their speeds if in the
opposite direction.

The speed of light is a
law of nature. (We'll

The principle of
relativity: the laws of
nature are the same in

distinct frames of
reference.




The principle of
relativity: the laws of
nature are the same in

distinct frames of
reference.

Galilean relativity: the
speed of x relative to y is
the difference between
their speeds if they’re

moving in the same
direction, and the sum of
their speeds if in the
opposite direction.

The speed of light is a
law of nature. (We'll
follow convention by
referring to this speed as

“C”.)

Each of these claims seems quite plausible on its own.
But, as Einstein points out, they can't all be true.



If a ray of
light be sent along the embankment, we see from the
above that the tip of the ray will be transmitted with
the velocity ¢ relative to the embankment. Now let
us suppose that our railway carriage is again travelling
along the railway lines with the velocity », and that
its direction is the same as that of the ray of light, but
its velocity of course much less. Let us inquire about
the velocity of propagation of the ray of light relative
to the carriage. It is obvious that we can here apply the
consideration of the previous section, since the ray of
light plays the part of the man walking along relatively
to the carriage. The velocity W of the man relative
to the embankment is here replaced by the velocity
of light relative to the embankment. w is the required
velocity of light with respect to the carriage, and we
have

w=c-9.

The velocity of propagation of a ray of light relative to
the carriage thus comes out smaller than c.

Imagine that the guy is walking at speed
v and the light is propagating at speed c.
How does this situation bring out the
contradiction between our three theses?



The contradiction is perhaps more obvious when we
imagine the person walking in the direction opposite the
propagation of the light.

Now how fast is the light going relative to our walker, if
Galilean relativity is true?



Galilean relativity: the
speed of x relative to y is
the difference between
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moving in the same forr hi d
direction, and the sum of FEICTing tSCE )1 > speec as
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The speed of light is a
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relativity: the laws of
nature are the same in
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reference.

opposite direction.

An initially plausible suggestion is that we should reject the claim that the
speed of light is a law of nature, and say that the speed of light, like the speed
of other things, can differ depending on one’s speed relative to the light. But
experiments designed to detect such differences in the speed of light failed to
do so.

One of Einstein’s innovations was to hold to the constancy of the speed of

light while rejecting the principle of Galilean relativity. However, this idea has

some surprising conseguences, which can be illustrated by example. (The
example | use follows one Einstein also used in presenting his theory.)



Imagine two people, one in a train moving at a constant speed from left to right,
and one on an embankment watching the train go by. We can imagine that the
train iIs made of glass, so that the person on the emlbankment can see in.

Now imagine that the person in the
train car simultaneously turns on
flashlights pointed at the two walls
of the train car, A and B; and
imagine further that he’s at the exact
midpoint of the train car.

Think about this situation first
from the perspective of the
person in the train car. Does the
light reach A or B first?

the train

But now think about this from

the perspective of the person
- the embankment B outside the train car. Do we get
the same result”?




Hence it seems, looked at from the point of view of the person on the
embankment, the location at which the left flashlight was turned on was
closer to the location at which the light hits A than the location at which the
right flashlight was turned on is to the location at which the light hits B.

But, given that the speed of both
beams of light is the same from
every frame of reference —
iIncluding the person on the
embankment — it follows that
B from his point of view the light
hits A before it hits B. And this is
not an illusion, if the speed of
light is genuinely constant
between frames of reference.

Hence, it seems, the light’s
hitting A Is simultaneous with its
— — hitting B relative to the frame of

the embankment ,
reference of the train, but not
relative to the embankment.




If sSimultaneity is relative to a frame of reference, so is duration. Consider the
time between the flashlight being turned on and the beam of light hitting the
pback wall of the train car. This journey of the beam of light takes longer relative
to the train car’s frame of reference than relative to the frame of reference of
the observer outside the train car.

The ordering of events can also change. Can you think of a variant of
the above case in which one event happens before another from the
perspective of the person on the train, but the ordering is reversed
from the perspective of the frame of reference outside the train®?

This is an extremely surprising result. We are accustomed to distinguish
between facts which are dependent on a frame of reference or
perspective, and facts which are not so dependent. We think of ‘Ais to
the left of B’ as in the first category, and ‘A has more mass than B’ as
in the second category. One would have thought that ‘A is before B’
was in the second category — but if Einstein is right, this appears to be
a mistake.



Suppose that Einstein’s theory is true. Are B properties, like being earlier than
something, real”?

It seems that they are real only relative to a frame of reference: it might be
genuinely (and permanently) true that X is earlier than Y relative to one inertial
frame (but false relative to another). So B properties are significantly
reconfigured by Einstein’s theory.

How about A properties, like being past, present, or future?



Suppose that two people pass each other in the street. Let t be the
time at which they pass. What things have the A property of being
present, at the moment at which they pass?

The obvious answer is: the things which exist simultaneously with
the event of their passing each other.

The problem is that different events and things will be simultaneous with
this event, depending on which person’s frame of reference we pick.
And to pick either person #1°s or person #2’s frame of reference as the
one corresponding to the present appears to be worryingly arbitrary.

On the picture of spacetime given to us by the theory of relativity,
there appears to be no obvious place for A properties. But this
suggests that our ordinary, and deeply held, view that there is a

genuine, objective distinction between past, present, and future, is
just an illusion.



