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2. Classical physics and temporal becoming 

It is often claimed that because the laws of Newtonian physics are time symmetric, there was no 

notion of becoming in classical physics. As a matter of historical fact, this is quite false: the notion of 

the evolution of the universe from some assumed initial state towards its present state, and from 

there towards some supposed final state was assumed by all classical physicists—not least by 

Newton, who worked tirelessly on Biblical chronology and who would have regarded the denial 

that the world was evolving towards a final state of reckoning as an abhorrent heresy. In fact, all the 

classical natural philosophers took for granted the objectivity of the order of succession, the 

asymmetric order in which events occur, as we discussed in chapter 1. But according to the 

majority view among modern physicists and philosophers, this misses the point. For, 

notwithstanding the appearance of the passage of time from past to future, Newton’s laws are 

unable to discriminate between that direction and the future-to-past direction, so that the notion 

of a passage from past to future is rendered illusory at the most fundamental level of classical 

physics. 

 Let us look at the arguments that have been given for this. The basic reason offered is that the 

equations of Newtonian physics, and for that matter, those of Maxwell’s electrodynamics and 

Einstein’s Special Relativity too, are symmetric in the time coordinate t: that is, they are unaltered 

when t is replaced by –t . As Jack Smart explains, “if some function of +t is a solution to them, so is 

the same function of –t.” (Smart 1968, 259). Consequently, it is inferred, there is no way to 

distinguish the past-to-future direction of time which we take for granted from the opposite 

direction, where time would go from future to past. In the words of Brian Greene, 

What all these equations have in common … is their completely symmetric treatment of past and 

future. Nowhere in any of these equations is there anything that distinguishes “forward” time from 

“backward” time. Past and future are on an equal footing. (Greene 2004, 200) 

Lee Smolin offers a simple physical example to illustrate the point: the Earth’s motion as it spins 

about its axis and orbits the Sun (Smolin 2013, 52).1 “Reversing the direction of time reverses the 

direction of the orbit and the spin of the Earth, but such an orbit is also permitted by Newton’s 

Laws” (52). The contrast is with the kinds of irreversible processes that we see all around us, like a 

cup falling to the floor and smashing, or milk being poured into coffee and rapidly mixing with it to 
                                            
1 The example is taken from Lee Smolin’s Time Reborn, (52), where he is describing the standardly accepted arguments 
for the unreality of time before proceeding to contest them. 
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form a homogeneous light brown liquid. And we are all familiar with (or can easily imagine) the 

absurdity of the events portrayed if we film such a process and play it backwards. Such images are 

particularly beguiling. They have convinced most physicists and philosophers that it is irreversible 

processes, characterized by the increase in entropy accompanying them, that accounts for the 

singling out of one direction of time. From that it seems to follow inexorably that in a world where 

all processes were reversible, there would be no preferred time direction. On this basis it has been 

argued that, since all the fundamental laws of physics are time-symmetric, time is itself inherently 

symmetric. Thus according to the majority opinion among philosophers and physicists, the 

asymmetric order that we perceive events or states to occur in is a contingent feature of the way 

we subjectively experience processes (Grünbaum, Smart, Davies, Price). It is a merely 

“epistemological asymmetry”, and this is enough to explain “our subjective illusion of the one way 

flow of time” (Smart 1968, 288). 

 But this argument has moved very fast. The innocent assumption of classical physicists of an 

objective, asymmetric order of succession was held to be in contravention to the fact that the 

relevant laws of physics and their solutions are symmetrical in the time-coordinate t. But there is 

more to physics than laws expressed in equations. In order to apply them, we need to know the 

initial conditions that obtain. And perhaps there could be an asymmetry in initial conditions. We 

would not be able to infer that a process governed by a time symmetrical equation is just as likely 

to occur as its temporal inverse if the initial conditions we used in characterizing it were not equally 

likely. Second, it is assumed that replacing t by –t in the physical laws or equations governing types 

of processes is equivalent to reversing the direction of time—that is, to reversing the order of 

succession of the events or states making up the processes. But, we shall see, transforming a given 

process into its time-reversed counterpart is not the same as simply having the same states occur 

in reverse order of succession. It has been claimed that this is related to the fact that time-reversal 

is an active symmetry transformation that lacks a passive counterpart. That is, we can transform a 

system into its time-inverse and then determine whether the resulting process occurs with its 

states so ordered with respect to the standard order of succession, but we cannot view the same 

process from a vantage point from which all the other processes in the universe occur in reverse 

temporal order. Third, it is argued that if all the laws of physics were time-symmetric, the temporal 

order itself would be symmetric. Again, though, such a point of view ignores the fact that physical 

laws—whether symmetric or asymmetric in time—concern possible types of processes; and that, 
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in applying them to particular processes, a distinction between initial and final states must 

necessarily be presupposed. Becoming, I shall argue, takes place at the level of individual local 

processes that run from initial to final states, a circumstance that is presupposed in determining 

whether or not a type of process occurs symmetrically in time. This is a really important point, and 

it is key to the position I am defending in this book. A process is something that occurs from an 

initial state or event to some final state or event: the order is the (local) order of becoming of the 

states, and this is asymmetric. 

 So let us proceed more circumspectly, and take these points one by one.  

 The first point about initial conditions is related to one initially made by Karl Popper{*reference 

to be added*}. Let me illustrate it with an idealized example. Suppose we imagine a collision of 

billiard balls occurring in a world in which all collisions are perfectly elastic, so no energy is lost to 

the environment. The white cue ball travels across the surface and collides with, say two adjacent 

red balls at rest, which rebound according to the time-symmetric laws of classical mechanics. All 

the collisions are elastic, so in principle the time-reverse of this is also covered by the same laws. If 

we film the process, and play the film backwards, there is no outright incongruity. But there is an 

asymmetry. In the first case, the initial conditions are that the white ball is travelling with constant 

velocity in such a way that it hits both the other balls, and then they all three fly off in different 

directions with different speeds. In the reverse case, however, the initial conditions are apparently 

more disorderly, so that the process where they end up in so orderly a state appears much more 

unlikely: here all three balls have to have initial positions and (reversed) velocities very precisely 

defined, just so that when they collide the two reds stop dead next to each other and the white 

shoots off back down the table. So there is an asymmetry between the two cases when we are 

considering the actual processes, even though both are governed by the same time-symmetric 

equations. That is, the actual processes are determined by these equations together with initial 

conditions. But the final configuration of the first process must be taken as the initial configuration 

of its time-inverse, and as we have seen, it is considerably less probable for a process to begin with 

this initial configuration and end with the very orderly situation where only the white ball is moving. 

We can up the ante: take the collision to be the initial break in a billiards game. Such a process, 

beginning with the configuration of balls just after the break and ending with the white ball shooting 

down the table towards the cue, is far less probable than the other way around. Or, we could take 

the example of a ball dropped into calm water and causing circular ripples to propagate outwards. 
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Even if this all occurs perfectly elastically, the odds of seeing water waves all converge at a point to 

eject the ball are vanishingly small. 

 It was on considerations such as these that Ludwig Boltzmann developed statistical mechanics. 

According to the phenomenological Second Law of Thermodynamics, in a process in which energy 

and matter are transferred between bodies, the entropy always increases, unless the transfer 

process is completely reversible, in which case the entropy remains the same. Boltzmann showed 

that the irreversibility sanctioned by this law is not absolute, but statistical in origin. He imagined an 

ideal gas, that is one constituted solely by identical molecules that rebound from one another 

perfectly elastically without interacting, and whose states at any time are completely characterized 

by their velocity and position alone. He was able to show that the entropy S of the gas would be 

given by the expression S = k ln W, where W is the probability of some macroscopic state of the 

gas for some possible distribution of microstates. On this understanding, entropy is explained by 

the probability of a configuration of microstates. Entropy increases just because a highly ordered 

configuration, such as the molecules of the gas all being on one side of a container or all moving in 

the same direction, is far less probable than one where they are more or less equally distributed 

though the container and moving in randomly distributed directions. Processes involving a large 

number of microstates will develop from more orderly (and therefore less probable) initial 

configurations to less orderly (and therefore more probable) ones. 

  This model works quite well as a model for real gases in such isolated containers. But an ideal 

gas is not a realistic model of the real world, precisely because the real world is not one big 

aggregate of reversible processes, such as perfectly elastic collisions of molecules of the ideal gas. 

Rather, it is an aggregate of irreversible processes. Each of these will be irreversible in the statistical 

sense that Boltzmann defined, proceeding from initial conditions that are highly unlikely to occur 

spontaneously to more probable final ones, so that the odds of the reverse process occurring are 

vanishingly small. Boltzmann himself did not hesitate to apply his ideal gas model to the universe as 

a whole—even though this assumption that the model could be so applied seems like a very big 

assumption, for a number of reasons. We’ll come to those in a moment. But first let’s consider his 

argument, since its influence on the debate about the direction of time has been huge. For, having 

given a reductive explanation of the Second Law, Boltzmann identified the direction of time with 

the direction of increasing entropy itself. His idea was that if the universe had begun in a highly 

ordered and therefore less probable configuration, it would proceed inexorably towards states of 
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increasing disorder, i.e. towards states of increasingly high entropy. Eventually, it would reach 

thermal equilibrium, a state of maximal entropy or “heat death”. On this view, the fact that we 

experience time as going only one way is a facet of our experience itself being an irreversible 

process. 

 Boltzmann’s view ran into problems, not the least of which is Loschmidt's paradox. Also called 

the reversibility paradox, this is the objection that it should not be possible to deduce an 

irreversible macroscopic process from laws of dynamics that are time-symmetric. Loschmidt 

pointed out that if you have a process consisting in a system increasing in entropy as it goes from 

state s1 to state s2, then, because of the time-symmetry of the laws, a process for that system going 

from s2 to s1 with all the velocities reversed would be equally probable. Moreover, the initial 

conditions for the second process, if picked randomly from the phase space of all possible states 

for that system, would be just as probable as the initial conditions for the first process. What this 

seems to indicate, as Schrödinger pointed out (1950, ?), is that the initial conditions cannot be 

determined by looking at one system in isolation.2 That is, each irreversible process (such as a 

billiard ball dropping into its pocket) will involve a transfer of energy (and possibly matter) across a 

divide between two systems that are precisely not isolated from one another. The initial conditions 

for this process may be determined by the ball’s position and velocity, but those of the reverse 

process, which involve the conspiring of countless micro-motions in the pocket, returning sound 

waves, and so forth, are determined by those various particular subsystems. Boltzmann’s ideal gas 

model assumes that there is one isolated system containing subsystems that are reversible 

processes, and that initial conditions are simply configurations of this system. A realistic model 

would recognize that, although motions might be time reversible, each subsystem is an irreversible 

process involving a transition from less probable initial conditions to more probable ones. 

Consequently, reversing a sequence of irreversible processes would produce a sequence of 

processes each involving a transition from more probable initial conditions to less probable ones. 

The appearance of absurdity when we play a movie of such processes backwards is thus an 

objective feature of reality, and not a function of the fact that our memories are aligned with one 

preferred direction of time. 

 Boltzmann’s own response to Loschmidt's paradox is worth dwelling on, however, despite its  

lack of realism, just because of its influence on subsequent debate. He reasoned that if the universe 
                                            
2 Schrödinger, Erwin (1950). “Irreversibility”, Proc. Roy. Irish Acad., A53: 189–195 
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itself is an isolated system, then although as a whole it would most likely be in an equilibrium state, 

there would be fluctuations on either side of equilibrium. He then assumed that if we were in a 

region of the universe where the entropy had fluctuated to a state of higher order, then the 

entropy in this region would be increasing as the systems in the region tended back towards 

equilibrium.3 The fact that we experience time going forwards is due to the fact that we are in 

such a region of the universe. If we were in a region where entropy were decreasing, time would 

go “backwards”, although we would not be aware of this, since we would share the same direction 

of time.4 

 Of course, all this is extremely contrary to fact. The universe as we know it is not a 

thermodynamic system in a state of near equilibrium: in fact, it is “in a highly non-equilibrium state 

with parallel entropic increase into the future everywhere” (Sklar 2015, §6). Not only are processes 

such as stars shining, the Sun heating the Earth, the formation of galaxies, the emission of cosmic 

rays, and so on, all irreversible processes; space itself is expanding. It is because it is expanding 

against the action of gravity that there is a constantly increasing source of available potential energy: 

matter that has been forced apart by the expansion will thereby have gained energy that can be 

reconverted into motion (and useful energy) as it falls back together. Such an energy exchange can 

produce increasing order in the target systems (e.g. life on Earth), but it is itself a far-from-

equilibrium process. The very fact of the expansion of space, however, has led physicists to seek 

the source of time’s direction in this expansion itself. If, as seems to be the case, matter and energy 

were in the early moments of the universe distributed fairly uniformly, then (given the expansion of 

space against gravity) this is a state of lower entropy than exists now. On this interpretation, the 

second law of thermodynamics has its ultimate basis in the expansion of the universe. Thus, as 

Thomas Gold was the first to propose, if the direction of time is given by the direction of increase 

of entropy, then time’s direction is an effect of the expansion of the universe. 

                                            
3 “Then in the universe, which is in thermal equilibrium throughout and therefore dead, there will occur here and 
there relatively small regions of the same size as our galaxy (we call them single worlds) which, during the relatively 
short time of eons, fluctuate noticeably from thermal equilibrium, and indeed the state probability in such cases will be 
equally likely to increase or decrease. For the universe, the two directions of time are indistinguishable, just as in space 
there is no up and down.” (Boltzmann 1964, 446-47; quoted from Price 2009, 9) 
4 “However, just as at a particular place on the earth’s surface we call ‘down’ the direction toward the center of the 
earth, so will a living being in a particular time interval of such a single world distinguish the direction of time toward 
the less probable state from the opposite direction (the former toward the past, the latter toward the future).” (447/9) 
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 But what if the universe began to contract? Surely, on this view, the direction of time would be 

inverted? Granted, such a contraction now appears to be ruled out by recent observations of the 

increased rate of expansion, but we are dealing here with matters of principle. So the question is, 

would the direction of time be reversed if the universe began to contract? Would all processes 

start occurring in the reverse direction of time? Stephen Hawking believed they would when he 

first proposed his “no-boundary condition” theory—a cosmological theory combining the idea that 

there are no boundary conditions for the universe as a whole, with the weak anthropic principle. . 

He recalls that he initially believed that this theory “did indeed imply that disorder would decrease 

in the contracting phase” (Hawking 1988, 150). He had, in his own words, assumed that “the 

contracting phase would be like the time reverse of the expanding phase. People in the contracting 

phase would live their lives backward: they would die before they were born and get younger as 

the universe contracted” (150). But is such a scenario even coherent? What would happen at the 

point of reversal, when the universe finally stops expanding and begins to contract?  

 One can already note a potential paralogism in the very supposition of a “point of reversal”. 

On the one hand, the entropy would presumably reach a maximum when the last work-

convertible energy in some extremely localized region was used up; but the change from 

expansion to contraction would be a global change, affecting all of space at a given time, assuming 

there is a global time. Suppose, that is, that we have a spacetime whose time orientation is defined 

by the direction of increasing entropy of the universe as a whole: i.e. a cosmic time function that 

runs with the expansion, but reverses direction at the point of change from expansion to 

contraction. Suppose one of the last processes with time running forwards to be a particle moving 

inertially with velocity v. Now what happens when the direction of time is reversed, that is, when t 

→ –t? If nothing else changes, v → –v. Indeed, all particle velocities will be instantaneously reversed. 

This seems crazy. One could perhaps prevent discernible causeless changes of this kind by 

requiring such processes to suffer motion reversals simultaneously. But even putting aside 

difficulties about simultaneity of distant events that we will discuss in later chapters, this scenario 

seems to be one completely lacking an independent motivation in the physics. 

 I think there are two lessons to be learned here. One is that the direction of time is not defined 

by the direction of increasing entropy. The second is that the directionality in time of individual 

processes does not seem to depend on the global direction of time being determined by the 

overall increase in entropy. 
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 The first lesson can be clarified by an analogy. Imagine swallows gathering on telephone wires 

to be an indication of the beginning of summer. If the swallows failed to gather one year—perhaps 

because of a change of migration route or global climate, or whatever—we would not take that as 

showing that summer had not begun. The gathering of swallows is merely a criterion or marker of 

a seasonal change that we take for granted, not a defining factor. (This gives a slightly different twist 

to Aristotle’s old saw: “One swallow does not a summer make”!) Similarly, increasing entropy is 

not constitutive of time’s direction. It characterizes an isolated system’s going from one state to 

another of greater disorder. If we observe this to be the case, then we can be pretty sure that the 

more disordered state is the later of the two. But if this is not so, either because the processes 

leading from one state to the other are reversible, or because the entropy decreases (a statistical 

possibility), we cannot thereby conclude that time’s direction has changed. 

 This means, secondly, that the directionality in time of individual processes does not seem to 

depend on a global direction of time. An irreversible process could still be irreversible because of 

the overwhelming improbability of the reverse process proceeding from its final to its initial 

conditions, even if there were no time function defined in terms of the expansion of the universe. 

In principle, we could live in a spacetime that is not time-orientable, i.e. for which no global time 

function is definable. But the spacetime could still contain irreversible processes, and these would 

have initial and final states. They would therefore still be locally time-oriented, even if there were 

no way to stitch them all together so that a consistent global time direction results. 

 But there is a deeper point to be made. Let us persevere counterfactually with Boltzmann’s 

assumptions, and suppose, with Smart, “that the universe is a closed finite system of perfectly 

elastic Newtonian particles and that it is neither expanding nor contracting” (Smart 1968, 262), so 

that the situation envisaged by Loschmidt’s paradox would come into force. From this Smart 

concludes that “any evolutions of this universe would eventually be followed by precisely the 

reverse devolutions” (1968, 263). That is, if in the future the same sequence of cells in phase space 

were to occur in reverse order, then “people like us would be performing exactly the same actions, 

and having exactly the same stimuli, except backwards in time” (263). This argument depends on a 

notion of time-reversibility of a process as consisting in its being indistinguishable from the same 

process occurring in reverse order. (There are objections to this conception of time-reversibility 

that we will come to later, but which I shall ignore for the time being.) I claim that a sequence of 
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time-reversible processes in this sense will not necessarily constitute a sequence that is itself time-

reversible. Again, I shall use an example to try to make this vivid. It goes as follows. 

 In Arabic one reads from right to left, in European languages we read from left to right; no 

matter, choose one, say English. (This corresponds to what is conventional in the direction of time: 

we choose to represent the direction of flow as +t; it could equally well be chosen as -t.) Now 

1.    The symmetry of a given process in time corresponds to a given word’s being a palindrome. 

Note that we still read the word from left to right; it is a palindrome iff it is indistinguishable 

from its “write-reverse”, that is, the same word rewritten so that its last letter is first, its 

second-last letter second, and so on. That is, we interpret the transformation of taking the 

write-reverse from an active point of view. 

2.    Now suppose we have a language where every word is a palindrome —certainly a 

possibility, it would not affect semantics or word order. Obviously we can create such a 

language trivially by simply adding on to the end of each word of, say, English, its write-inverse: 

Call this language PalinnilaP. HereereH issi anna exampleelpmaxe offo aa sentenceecnetnes.  

Now one thing that is immediately obvious from this example is that a language in which every 

word is a palindrome—the analogue of a universe in which every process is reversible in time—

does not itself display a reading (temporal) symmetry: we still read it from left to right in order to 

understand it properly, just as temporally symmetric processes are still oriented in the same 

temporal direction as all other processes. And this order should not be thought of as purely 

conventional: once we have decided that reading and writing are to be done from left to right (this 

is the conventional element), we must read it from left to right in order to make sense of it. 

Similarly, once we have decided that processes are oriented towards positive t, applying the 

operation of time-reversal to a given process does not make that process go backwards in time, 

but reverses the order of the states of the process with respect to the usual time-orientation.  

 According to this analogy, each word of the language would be write reversal invariant, i.e. 

palindromic, without the language as a whole (or even texts of it) being so; and the asymmetry 

derives from the fact that, in order to understand parts of the language, we must read all the words 

in only one direction. So, by analogy, each different type of process could be time reversal invariant, 

without this entailing that the universe as a whole is so; again the asymmetry derives from the fact 
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that, in order for the processes to occur at all (whether they are time-reversal symmetric or not),  

they must occur in the same direction, past-to-future.5 

 {*What follows is rough: As will be argued in this chapter, such a point of view ignores the fact that 

physical laws—whether symmetric or asymmetric in time—concern possible types of processes; 

and that, in applying them to particular processes, a distinction between initial and final states must 

necessarily be presupposed. Becoming takes place at the level of individual local processes that run 

from initial to final states, a circumstance that is presupposed in determining whether or not a type 

of process occurs symmetrically. Contrast with the spatial relation “is to the left of”: here the 

ordering is externally imposed—there is an implicit reference to an oriented body, conventionally 

chosen. There is no such convention in the order of succession. Here tackle Price’s argument, that 

we decide by convention whether asteroids are moving in one spatial direction or another, and 

that “extending this convention to the rest of spacetime”, this determines the direction of time. 

Whether we call past-to-future +t and future-to-past –t is a convention, but it is not the order of 

succession that is conventionally assigned, rather it is its symbolic representation: all symbolic 

representations are conventional in this harmless sense. It is like the convention whether a live wire 

is represented by black or red; whether the wire is live is not conventional. Then discuss time-

reversal invariance.*} 

 A second cluster of issues that needs to be discussed in regard to classical physics is the status 

of the ‘now’. For it is a common criticism that the ‘now’ is not represented in the equations of 

classical physics. This has led to a divergence of views between those who claim that this proves its 

derived or merely subjective status; and those who claim that the mathematization of the universe 

(attributed to Newton, as always!) has missed out the most important aspect of time, its relation to 

the now of subjective experience. We have already encountered these two tendencies of thought 

in chapter 1, under the names eternalism and presentism, respectively. But advocates of the latter 

tendency derived support for their interpretation from the new idea of Simon Newcombe, 

popularized by H. G. Wells, of time as a fourth dimension of spacetime. These thinkers  

 Let me begin with the claim that the ‘now’ is not represented in the equations of physics. In his 

Time Reborn, Lee Smolin claims that Newton’s mathematical description makes time “inessential” 

(Smolin 2013, 44) and that “time is eliminated by the Newtonian paradigm” (51). He explains that 
                                            
5 This supports the point argued by Earman: a universe in which all processes are temporally symmetric need not be a 
universe in which the temporal ordering is itself symmetric. 
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this paradigm consists in representing systems in the world in terms of configurations, the initial 

conditions, and using laws of motion, expressed in equations, to derive the future evolution of the 

system. But the possible configurations, and the laws themselves, “do not evolve, they simply are” 

(51). He concludes: 

It is sufficient, for answering any question physics can pose, to see the whole history of any system 

as a single frozen curve in configuration space. The seemingly most essential aspect of our 

experience of the world—its presentation to us as a succession of present moments—is missing 

from our most successful paradigm for the description of nature. (Smolin 2013, 51-52)  

Similarly, when you represent motions by a graph of space against time, the result is a static 

drawing of lines in space. Once time is represented by a horizontal line, you can cast your gaze 

from left to right or right to left with impunity, just as you can with any line. The actual passing of 

time is not represented. So it is with spacetime. Once all the events in spacetime are represented 

on a spacetime diagram, and the structures of that spacetime are represented with timeless 

mathematics, where is it that the passing of time enters into physics? 

 On the one hand, this situation has led philosophers such as Henri Bergson to decry the 

depiction of time in modern physics as a “spatialization of time”. As Smolin points out, this is a 

fallacy, “a consequence of forgetting the distinction between recording motion in time and time 

itself” (Smolin 2013, 35). Thinkers since Aristotle represented time by a line without thinking that 

in so doing they were denying passage. If you represent a process, such as the motion of a point-

body from left to right, by a line, you are representing the various instantaneous states of motion as 

occurring at points on the line, with the order in which they occur corresponding to the order of 

points from left to right. You are representing them statically as having occurred; the 

representation is static, timeless, but that does not make their having occurred static or timeless. 

Nor does it detract from the fact that the order in which they occurred is also represented. 

 On the other, hand, however, the same considerations have been instrumental in leading many 

leading philosophers and physicists to the “block universe” view, conceived as ruling out passage 

altogether. “The universe”, writes Jack Smart, “is a four-dimensional space-time manifold. Present, 

past and future are all equally real.” (Smart, 1968, 255). Similarly, D. C. Williams writes in his classic 

paper, “I believe that the universe consists, without residue, of the spread of events in space-

time… The theory of the manifold is the very paradigm of philosophic understanding.” (Williams 

1951, 132, 146). On this view, “all events—past, present and future—are equally real” (Davies 
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260).6 That some events are occurring now means only that those events are occurring 

contemporaneously with the utterance of that observation.7 But since it is equally true of any event 

that it is happening now at the time of its occurrence, this does nothing to mark out any one event 

from any other. Therefore, it is inferred, passage or becoming present is not a feature of objective 

reality. 

 There are two features of this argument on which I wish to concentrate: first, the sense in 

which it can truly be said that all events in the manifold are equally real; and secondly, once this 

sense is clarified, whether the inference to the unreality of the becoming of events can be sustained. 

I shall argue that it cannot, that the inference depends on a certain equivocation on the sense in 

which events can be said to exist. 

 Before I begin, however, I should first say something about the notion of “passage”. When 

Smart, Williams and others object to becoming, one of their main targets is the notion of passage 

articulated by McTaggart in his (1908); and I believe they are correct to regard this notion of 

passage as indefensible. McTaggart, it will be remembered, supposed events to be laid out at 

certain positions in an antecedently given (absolute) time (1908/1993, 95), and demanded to know 

“What characteristics of an event are there which can change and yet leave the event the same 

event?” (97). His answer is that only the A-determinations can change; that is, an event can only 

change in the sense that it begins by being a future event, becomes present and is then past (97). 

Against this Williams and Smart objected that change is already built into the spacetime manifold, 

and that to suppose the manifold static and in need of motion is to commit a kind of paralogism. 

“There is passage,” grants Williams, “but it is nothing extra. It is the mere happening of things, their 

strung-along-ness in the manifold.” (1951, 137) This applies equally to H. G. Wells’ conception of 

passage. According to Wells’s Philosophical Inventor, “Our consciousnesses, which are immaterial 

and have no dimensions, are passing along the time-dimension with a uniform velocity from the 

cradle to the grave.” (Wells in Geduld 1987, 33, 156). This conception is echoed by Hermann 

Weyl: “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 

                                            
6 Cf. J. J. C. Smart (1968, 255): “Present, past and future are all equally real.” 
7 “The term ‘the present’ is the conventional way of designating the cross-section of events which are simultaneous 
with the uttering of the phrase.” (D. C. Williams, in Westphal and Levenson (1993, 137.) “When we say that an event 
… is present, we are saying that it is simultaneous with our utterance.” (J. J. C. Smart (1968, 255).  
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time.”8 But such conceptions of a “moving present” are pure confusion. “There is clearly no room 

in the space-time picture for movement through space-time… What would movement through 

time be? Change of time with respect to what?” (Smart, 1968, 256). Consequently this notion of 

passage must be rejected. 

 But Smart, Williams, and all those belonging to the category of “B-theorists”, go further, and 

infer that temporal becoming should be abandoned altogether: events simply are, and do not need 

also to “become”. Their argument, in a nutshell, is this: if we assume that the universe is a four-

dimensional space-time manifold and that this manifold is real, then the reality or existence of an 

event simply consists in its being contained in this manifold. It is therefore quite unnecessary to 

suppose that it also “becomes” or “becomes present”.9 If an event already exists, it does not also 

need to come into being. 

 Here I think we need to be very careful about the slippery word “exists”. As noted in chapter 

1, there are many senses of the words ‘exists’ and ‘is’ that can be distinguished. For current 

purposes, the main ones to consider would appear to be these: (i) to exist atemporally, as in ‘3 is 

prime’;10 (ii) to exist at a given time or spacetime location; (iii) to exist at all times, or sempiternally; 

and (iv) to exist for a certain duration.  

 Now consider a point-event a. What does it mean to say that this event exists or is real? A 

straightforward answer would be this: an objectively existing event is whatever occurs at the place 

and time at which it is represented to occur, independently of anyone’s subjective experience. This 

involves existence in sense (ii); for point-events, clearly, senses (iii) and (iv) do not apply. At any 

rate, concerning the claim that all events in a spacetime manifold exist or are equally real, we can 

say that this is so in sense (ii): each of them is represented as being real, in the sense of occurring 

at the particular location in spacetime it occupies, independently of anyone’s experiencing it.  

                                            
8 Weyl (1949, 116). He had said almost exactly the same thing in his earlier Mind and Nature (Philadelphia, 1934), p. 
76. 
9 An explicit version of this argument is given by Craig Callender, in the course of criticizing so called “hybrid theories”: 
“Because [upholders of] hybrid theories accept that a four-manifold is the arena of world history, they cannot —on 
pain of incoherency— analyze becoming in terms of the coming into existence of events. It simply doesn’t make sense 
to say an existent event comes into being.” (quoted from Savitt, 2005). 
10 I believe it can be seriously questioned whether the ‘is’ in ‘3 is prime’ is an ‘is’ of existence. It appears rather to be 
an ‘is’ of predication, which does not exist in a language like Swahili. But I am allowing it here on the principle of charity. 
It is usually referred to as connoting “tenseless existence”, on which more below. Savitt (2005) also explores other 
possible meanings of ‘is’, including the “detensed” ‘is’, where “x Is Φ” means “x either was, is or will be Φ”. 
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 This will not, however, license an inference to the claim that all the events are already real. For 

such a claim makes an implicit reference to the time at which the event is being represented (By 

the word ‘represented’ I mean ‘considered’, ‘spoken of’, ‘pictured in a spacetime diagram’, etc. I am 

not using it in any obscure technical sense). That a future event is represented as existing obviously 

does not make it exist at the time it is being represented. This point is granted by both Smart and 

Williams. Says Williams of his “theory of the manifold”, it “does not assert, therefore, that future 

things ‘already’ exist, or exist ‘forever’.” (144); says Smart, “Of course it could be misleading to say 

that according to the theory of relativity the future is ‘already in existence’” (1968, 226). Yet if 

there is no sense in which a given event “already” exists, it is hard to see the argument for the 

non-necessity of an event’s becoming, which I summed up above in the words: “If an event already 

exists, it does not also need to come into being.” 

 Nevertheless, according to Smart and Williams there is an appropriate sense in which an event 

exists, namely in its being contained in the four-dimensional manifold. It is in the manifold, where I 

have put the ‘is’ in small capitals to denote that we are now using the atemporal ‘is’, the ‘is’ of sense 

(i) above. Thus if the manifold can be said to pre-exist in some sense, this will license an inference 

to the pre-existence of any of the events in it. But the conclusions we reached about the temporal 

existence of a singular event must apply a fortiori to the four-dimensional manifold. If future events 

do not exist at the time they are being represented, then the whole spacetime manifold cannot be 

said to exist then. The spacetime manifold cannot be thought of as a thing existing on a par with 

three-dimensional physical objects, which exist through time. To suppose that a four-dimensional 

object has this sort of existence is to commit a paralogism. But the paralogism does not reside 

merely in interpreting the word ‘exists’ as ‘exists now’, as is sometimes said—it runs deeper. The 

manifold not only cannot be said to exist now, it does not exist at any time.11 Being four-dimensional, 

with time included as one of these dimensions, it simply does not have a temporal existence. This 

is why it is a mistake to talk of changing relations in the four dimensional manifold, and equally a 

mistake to talk of the static view of spacetime. To quote Smart again: “And if there can be no 

change in space-time, neither can there be any staying the same. As Schlick points out, it is an error 

to claim that the Minkowski world is static: it neither changes nor stays the same” (Smart 1964, 13). 

                                            
11 Cf. the similar remark about time Leibniz made to Clarke: “Whatever exists of time and duration, being successive, 
perishes continually, and how can a thing exist eternally which (to speak exactly) does not exist at all?”; Fifth Paper, §49; 
Westphal and Levenson (1993, 51). 
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 There is a valid sense, however, in which we want to say that the spacetime manifold exists 

over and above the events in it. To say that a spacetime manifold exists objectively is to say that 

the metrical, topological and ordering relations among the events are as depicted, where the word 

‘are’ is here being used atemporally, in sense (i) above.12 It is the copula we use to assert facts, and 

is not to be confused with the ‘are’ used to express duration in time. In the same way, if we say 

that event a is before event b, we are stating a fact about their temporal relation. But it is a fallacy 

to speak of this relation as never changing or being “permanent”, as does McTaggart,13 since these 

things can only be said of things existing in time. Neither point-events, nor temporal relations 

connecting them, nor four-dimensional objects like worldlines or indeed the whole of spacetime, 

can be said to exist through time (for a duration, or forever—senses (iii) and (iv) above), and only 

some events (a proper subset of those in the manifold) exist at any given time (sense (ii) above). 

One can grant that events EXIST in the sense of being contained in a manifold; but since a 

manifold can also only be said to EXIST in an atemporal sense (sense (i) above), we have not 

succeeded in identifying any sense of ‘exist’ that will support the argument that since events already 

exist, they do not need also to become. 

 At this juncture an appeal is often made to a purported distinction between becoming present 

and the “tenseless occurrence” of events.14 According to Adolf Grünbaum, “Becoming is mind-

dependent because it is not an attribute of physical events per se, but requires the occurrence of 

certain conceptualized conscious experiences of the occurrence of physical events” (1971, 197). This 

seems to beg the question of the objectivity of becoming, since it is tantamount to defining the 

becoming of events as requiring a conscious mind. But Grünbaum and company equate this mind-

dependent notion with “happening in the tensed sense”, and contrast it with “occurring in the 

tenseless sense”. The mind-dependence thesis, writes Grünbaum, although it “does deny that 

physical events themselves happen in the tensed sense of coming into being apart from anyone’s 

awareness of them”, nevertheless “clearly avows that physical events do happen independently of 

                                            
12 This formulation, it seems to me, is fully in keeping with what Nerlich wants to say about the reality of spacetime 
and spacetime structure. See (Nerlich 1994, 40ff). 
13 “If N is ever earlier than O and later than M, it will always be, and has always been, earlier than O and later than M, 
since the relations of earlier and later are permanent.” J. M. E. McTaggart (1908, 96). 
14 This distinction perhaps has its origin, as Grünbaum suggests, in Bertrand Russell’s claim in his (1915, 212), that “past, 
present and future arise from time-relations of subject and object, while earlier and later arise from time-relations of 
object and object.” Quoted from Grünbaum (1971, 215-216). 
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any mind in the tenseless sense of merely occurring at later clock-times in the context of objective 

relations of earlier and later.” (1971, 213-214).  

 Now, I submit that it is one thing to talk of verbs being used tenselessly, as when Grünbaum 

claims that “to assert tenselessly that an event exists (occurs) is to claim that there is a time or 

clock reading t with which it coincides” (215). But it is quite another to claim that “events happen 

tenselessly”, as Grünbaum alleges Minkowski to have asserted (215). It seems to me that this 

whole notion of “tenseless occurrence” is a contradictio in adjectivo. An event occurs, happens or 

becomes exactly when it occurs, happens or becomes, independently of any minds or clocks. If we 

say an event occurs, using the verb ‘occurs’ tenselessly, then this describes the way we have used 

the verb, not a variant kind of existence or occurrence. A tensed use of a verb gives implicit 

information about the time of utterance; a tenseless use does not. I therefore take the valid core of 

Grünbaum’s intuition to consist in this: (i) events occur quite independently of coming into 

anyone’s awareness of them; and (ii) one can represent an event as occurring at a certain location 

in the manifold without any implicit reference to the ‘now’ at which the event is being represented. 

But this in no way validates a distinction between two types of occurrence of events, “tenseless 

occurrence” and “tensed occurrence”. An event (eventum, the past participle of evenire, Latin for to 

come about or happen) is something that has become, both semantically and etymologically. An 

event cannot exist or occur without having become, since this would be to say that it could have 

become without having become, an evident self-contradiction. When we represent an event we 

therefore of necessity represent it as having become. Once we have represented all events and all 

processes on a spacetime diagram, we have represented all becoming, so it is unreasonable to look 

for something else to be superadded.15 

 To sum up: the word ‘exists’ can be used temporally in a sense appropriate to things existing at 

a time or through time. In this sense, all events can indeed be said to be equally real, i.e. as 

occurring (i.e. becoming) at the particular times or spatiotemporal locations they do independently 

of anyone’s awareness. But the spacetime manifold itself does not exist in this temporal sense. The 

word ‘exists’ or ‘is’ can also be used atemporally, as when we say that “event a is before event b”, 

and events “a and b are contained in the manifold”. But this atemporal ‘is’ is inadequate to ground 

                                            
15 Despite his championing of “the theory of the manifold” over the reality of becoming, D. C. Williams makes 
essentially this point in his (1951, 464), Westphal and Levenson (1993, 138): “World history consists of actual concrete 
happenings in a temporal sequence; it is not necessary or possible that happening should happen to them all over 
again.” 
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any notion of events already existing, which clearly requires a temporal sense of ‘exists’. There is, 

therefore, no sense of ‘exists’ which will support the argument that events do not need to come 

into existence since they (and the spatiotemporal relations among them) already exist in a four-

dimensional manifold.16  

{*What follows is rough: In classical physics the opposition between presentism and the block 

universe takes on a particular character in relation to a certain assumption made in classical physics, 

shared with our common sense world-view to physics, namely, that the ‘now’ or the present is a 

global phenomenon. Presentists have charged with McTaggart that this procession of the “now” is 

absent from the “B-theory”; whereas advocates of the latter approach have been inclined to 

attribute existence equally to all such global nows, reinforcing the picture of reality as a block 

universe. Both views assume that becoming must be represented in terms of the progress of a 

global now: the first assumes that there is one ever-changing now, the second, denying the 

coherence of this notion, that there is no becoming at all, and that the four-dimensional structure 

of events and processes is alone real. I will now argue that the reality of process and becoming can 

be conceived independently of this global now, as a local phenomenon. This allows a decoupling of 

the problem of the reality of becoming from the traditional conception of becoming in terms of 

the advance of a global now, with its accompanying difficulties.*} 

                                            
16 I take the view that if ‘is’ or ‘exists’ is being used atemporally, then it is a confusion to add a temporal qualification 
such as “at time t”, a qualification which only makes sense for a temporal sense of ‘exists’. Savitt (2005) reports that 
this was the view of A. N. Prior regarding verbs used tenselessly, such as saying an event IS to take place tomorrow: 
“What place can a word like ‘tomorrow’ have in a strictly tenseless form?” Savitt himself allows such temporal 
qualification of tenseless verbs. 


