
Our experience of the future is 
based on 
imagining/predicting/modeling 
it, a capability that probably 
evolved so that we can choose 
among future alternatives. How 
do we choose? Can we choose? 



Against many 
worlds (the five 
cents version): 



For and against 
many worlds 
(the fifty dollars 
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Galilei Galileo 1564-1642 
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Max Black: 

But this picture of a "block universe", composed of a timeless 
web of "world-lines" in a 4-dimensional space, however 
strongly suggested by the theory of relativity, is a piece of 
gratuitous metaphysics. Since the concept of change, of 
something happening, is an inseparable component of the 
common-sense concept of time and a necessary component 
of the scientist's view of reality, it is quite out of the question 
that theoretical physics should require us to hold the Eleatic 
view that nothing happens in "the objective world". Here, as 
so often in the philosophy of science, a useful limitation in the 
form of representation is mistaken for a deficiency of the 
universe. 



Hermann Weyl:  

The objective world 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. 



John McTaggart 

Take any event – the death of Queen Anne, for example – and 
consider what changes can take place in its characteristics. 
That it is a death, that it is the death of Anne Stuart, that it has 
such causes, that it has such effects – every characteristic of 
this sort never changes. ‘Before the stars saw one another 
plain’, the event in question was the death of a queen. At the 
last moment of time – if time has a last moment – it will still be 
the death of a queen. And in every respect but one, it is 
equally devoid of change. But in one respect it does change. It 
was once an event in the far future. Then it became past, and 
will always remain past, though every moment it becomes 
further and further past. [Cambridge change; or change with 
respect to A-determinations – being past, present, or future] 
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Bertrand Russell: 

Change is the difference, in respect of truth or 
falsehood, between a proposition concerning an 
entity and a time T and a proposition concerning the 
same entity and another time T’, provided that the 
two propositions differ only by the fact that T occurs 
in the one where T’ occurs in the other.  



Adolf Grunbaum: 

My characterization of present happening or 
occurring now is intended to deny that 
belonging to the present is a physical 
attribute of a physical event E which is 
independent of any judgmental awareness of 
the occurrence of either E itself or of another 
event simultaneous with it. ...This 
formulation...serves to articulate the mind-
dependence of nowness, not to claim 
erroneously that nowness has been 
eliminated by explicit definition in favor of 
tenseless temporal attributes or relations. 
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Abner Shimony: 

There is a very important principle linking epistemology and 
ontology, one that is pervasive in the  literature of empiricism 
from Berkeley to the sense-data theorists of the early 20th 
century and implicit in other philosophical writings: that even 
though the  distinction between appearance and reality is 
maintained, a minimal condition on ontology is to recognize a 
sufficient set of realities to account for appearances qua 
appearances.  



Michael Dummett: 

To see what it means to say that there would be no time 
if there were no facts of kind (A), we may ask what it 
means to deny the analogue of  this for space. Facts of 
kind (A) are facts into the statement of which temporally  
token-reflexive expressions enter essentially. By contrast, 
the use of spatially token-reflexive expressions is not 
essential to the description of objects as being in a 
space. That is, I can describe an arrangement of objects 
in space although I do not myself have any position in 
that space.  



Michael Dummett: 

An example would be the space of my visual field. In that 
space there is no here or there, no near or far; I am not 
in that  space. We can, I think, conceive, on the strength 
of this analogy, of a being who could perceive objects in 
our 3-dimensional physical space although he occupied 
no position in that space. He would  have no use for any 
spatially token-reflexive expressions in giving a 
description of the physical universe, and yet that 
description might be a perfectly correct description of 
the objects of the universe as arranged in space.   



Michael Dummett: 

McTaggart is saying that on the other hand a description 
of events as taking place in time is impossible unless 
temporally token-reflexive expressions enter into it, that  
is, unless the description is given by someone who is 
himself in that time.    

Suppose someone who can observe all events which 
take place in our universe….during some period of time. 
….He can give a complete narration of the sequence of 
events, but there would remain to be answered the 
question ‘and which of these events is happening now?’ 
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50-150 ms 

10 m 



In natural units 
(c=1) about 
1,000,000:1 
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Why is a thought so long and thin? 

Why is it that, in the geometry of space-time, we 
are so long and thin? (Stein) 

 Why are atoms so small? (Schrodinger) 



Why is a thought so long and thin? 

Why is it that, in the geometry of space-time, we 
are so long and thin? (Stein) 

 Why are atoms so small? (Schrödinger) 

Why should an organ like our brain . . . of necessity consist of an 
enormous number of atoms, in order that its physically 
changing state should be in close and intimate correspondence 
with a highly developed thought? (Schrödinger) 



In natural units 
(c=1) about 
1,000,000:1 



 [F]or stable configurations of particles to be established, 
and for processes with stable patterns to occur (or for 
orderly readjustments of such patterns to occur), it will in 
general be necessary for very many interactions back and 
forth to take place throughout the system in question; 
roughly speaking, many signals must pass in both directions 
to establish a degree of regular coordination. And from this 
it immediately follows that the "graining" of time with 
respect to which a percipient organism can experience 
conscious interaction with its environment must be such 
that the "moments” of time (the specious presents) are 
long enough to allow such signals and, therefore, light 
signals-to travel very many times the maximum 
spatial dimensions of the organism together with its 
(relevant) environment. (Stein 1991 p. 161-62) 
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