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The Philosophy of Time

 Time plays an important role in our daily lives.
 It is also a central topic in physics and in 

philosophy.
 But it turns out that time is mysterious and 

seems to only become more so if we try to 
connect our various perspectives on it.

 Let us start from daily life.



  

Two observations

 Two daily life observations about time.
 First observation: many processes happen 

only from past to future, never from future 
to past.



  

Two observations

 While this never happens:



  

Two observations

 Second observation: we treat the past very 
differently from the future.

 Past: regrets, nostalgia, learning more about it, 
accepting it.

 Future: hopes, fears, making predictions about 
it, changing it.



  

Two observations



  

Two observations

 Ambrose Bierce's definition of ”present” in The 
Devil's Dictionary (1911):

 Present: That part of eternity dividing the 
domain of disappointment from the realm of 
hope.



  

Two observations

 Summarising:
 Processes in time are asymmetric
 The past is wildly different from the future.

 Does a physical perspective on time help us 
understand these fundamental facts?



  

A physical perspective

 The fundamental laws of nature are perfectly 
symmetric in time.

 (With one minor exception that I'll ignore and that 
doesn't seem to be very relevant to breaking eggs, 
aging people, and so on.)

 So anything that happens could, according to 
physics, happen just as well in reverse.

 Weird!?



  

A physical perspective

 Space and time 
form one big 4-
dimensional 
structure.

 No physical 
difference 
between past, 
present and 
future.



  

A physical perspective

 “Now he has departed from this strange world a 
little ahead of me. That means nothing. People 
like us, who believe in physics, know that the 
distinction between past, present and future is 
only a stubbornly persistent illusion.”

 Albert Einstein, about the death of a friend.



  

A physical perspective

 Summarising:
 Processes in time are symmetric.
 There is no difference between past, present and 

future.

 Physics and common sense seem to be 
completely at odds!

 Can philosophy help us? Or perhaps a deeper 
look at physics, or at common sense?



  

Asymmetry and entropy

 Standard answer to the asymmetry problem: 
there is a physical asymmetry after all! Entropy 
always increases.

 What is entropy?
 Why does it always increase?



  

Asymmetry and entropy

 Entropy is a measure of the amount of micro-
configurations that realise a certain state.

 Let's look at a pack of cards as ab example. 
We'll define three states:

 The cards are precisely in order, from the ace of 
clubs to the king of spades.

 First, all the black cards (in any order); then, all the 
red cards (in any order).

 Neither of the two previous orders obtains.



  

Asymmetry and entropy

 How many micro-configurations realise any of 
these states?

 Precisely in order: 1 configuration. (Extremely low 
entropy.)

 First black, then red: ±1053. (Low entropy.)
 Otherwise: ±1067. (High entropy)

 So what do we expect when we start shuffling, 
beginning in the first state?

 And what if we start shuffling, beginning in the last 
state?



  

Asymmetry and entropy

 With very high probability, the entropy of a 
system with low entropy will increase in the 
near future; with very high probability, the 
entropy of a system with high entropy will not 
decrease in the near future.

 Second law of thermodynamics: entropy 
almost always increases and rarely 
decreases.

 Remember the broken eggs?



  

Asymmetry and entropy

 But how could this happen?
 The fundamental laws of physics are symmetric 

in time.
 The second law is not a fundamental law.
 How can a world governed by symmetric laws 

nevertheless have an asymmetric law at a 
higher level?



  

Asymmetry and entropy

 In fact, the second law only seems asymmetric. 
It is in fact symmetric in time.

 Let's do a thought experiment: shuffling cards 
for a billion years.

 How will the entropy develop?



  

Asymmetry and entropy

 Correct formulation of the second law: a system 
in low entropy will very probably move 
towards higher entropy in the near future, 
and very probably came from higher 
entropy in the past.



  

Asymmetry and entropy

 The second law explains why entropy is 
increasing around us, if we started out in a 
situation of very low entropy and haven't 
reached the maximum yet.

 But this merely moves the mystery somewhere 
else. Where did all the low entropy come from?

 ”Solution”: Big Bang.



  

Asymmetry and entropy

 But that too only moves the mystery to a new 
place. Why did the Universe begin in a state of 
very low entropy, that is, an absurdly unlikely 
state?

 Nobody really knows. (Though there are, of 
course, theories.)

 Could our second problem, about the difference 
between past and future, help us out?



  

Metaphysics of time

 We now move into hard-core philosophical 
territory, to think about the metaphysics of time.



  

Metaphysics of time

 Especially interesting is the difference between 
the first two options (presentism and 
possibilism) versus the last option (eternalism.)

 The first two options involve a moving present. 
The third option does not.

 A moving present fits very well in our common 
sense conception of time. For instance, think 
about freedom.



  

Metaphysics of time

 Will there be a sea battle next year?



  

Metaphysics of time



  

Metaphysics of time

 On the other hand… can we really understand 
this idea of a moving present?

 E.g., how fast does it move?
 Isn't the term ”now” exactly like the term ”here”?
 And physics shows us that we don't need the 

idea of a moving present to describe everything 
that happens in our universe.



  

Physics versus common sense?

 There seems to be a big gap between what 
physics and common sense tell us about time.

 One philosophical position fits very well with 
physics, one fits very well with common sense.

 Three possible conclusions:
 There is something wrong with our physics!
 There is something wrong with common sense!
 We need to embrace a weird contradiction...



  

Conclusion

 The words of Saint Augustine probably remain 
as true as ever:

 ”What then is time? If no one asks me, I know what 
it is. If I wish to explain it to him who asks, I do not 
know.”

 But for my money… 
 … physics is a human activity that itself 

requires our common sense conception of time. 
So I'm all in favour of presentism and the 
moving now!
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