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I. Introduction

For nearly twenty-five years, Quentin Smith has been one of the chief exponents of the empirically-informed variety of atheism which asserts that traditional theistic hypotheses are falsified by big bang cosmology.  Although Smith’s early atheistic arguments (1988, 1993, 1994, et al.) constitute, at the very least, a serious threat to the legitimacy theism, the arguments he presents in his recent article, “Kalam Cosmological Arguments for Atheism,” fall somewhere to the left of this designation.  In this essay, Smith argues that the deterministic nature of big bang cosmology not only obviates the need for a deity, but also entails, contra most other atheists and the earlier Smith, that the universe is self-caused, rather than uncaused.  My focus in this paper is on the latter of these claims.  I will attempt to show that Smith’s argument for the self-caused universe is unsound, and as a consequence proponents of big bang cosmology who deny the existence of God should hold that the universe is uncaused.  

II. The Big Bang Cosmological Argument for Atheism

I begin the first section of my paper by reviewing the Kalam cosmological argument for theism made famous by Craig (1979), and then proceed to analyze Smith’s big bang cosmological argument for atheism.  Craig’s Kalam argument takes the following form:   

(1) Everything that begins to exist has a cause

(2) The universe began to exist 

--------------------------------------------------------

(3) Therefore the universe has a cause

If this argument is sound there must be a first cause of universe’s existence, and this cause, according to theists such as Craig, is the being that we refer to as ‘God.’  The Kalam cosmological argument for atheism developed by Smith grants that the universe has a cause, but unlike the theists, Smith does not believe that the existence of the universe can be attributed to the creative activities of a supernatural being.  He argues that there is no need to posit an external cause of the universe’s existence because big bang cosmology “implies that the universe is causally deterministic, that is, that each state of the universe is sufficiently caused by an earlier state.”
  Although Smith rejects the theistic doctrine of divine creation, he differs from other contemporary atheists in that he denies that the aforementioned chain of deterministic causation terminates in an uncaused physical state.  Smith asserts that the only viable candidate for such a state is the singularity, and then proceeds to argue that the singularity is not a genuine physical state because it a non-existent point.  If there were a first instant of time T0, Smith concedes that the universe would be in a physically-realized singular state at this time.  But, he argues against the possibility of such a state by noting that at time T0: 

[T]he density of the universe’s matter would be (to give a simplified example) of the form 25 grams per zero units of space, that is, 25/0.  But this is a mathematically nonsensical sentence, since there exists no mathematical operation of dividing by zero.  The alleged fraction 25/0 is not a number but merely marks on a page, since there is no fraction with zero for a denominator and a positive number for its numerator.  The universe began to exist later than the hypothetical time t = 0.

Given that time T0 cannot be regarded as the first state of the universe, at what time should we say that the universe began to exist?  Smith claims that we are unable to identify a first instant of the universe’s existence because big bang cosmology relies on the supposition that time is continuous.  He argues that:

[T]here is no first instant x that immediately follows the “hypothetical first instant” t = 0.  This is because between any two instants, there are an infinite number of other instants.  If we “cut out” the instant t = 0 that corresponds to 0 in the interval 0 > [sic]
 X < or = 1, we will not find a certain instant that immediately comes after the “cut out” instant t = 0.

In other words, for any temporal instant TX which occurs later than T0, there are, according to Smith, an infinite number of instants closer to T0 than TX; consequently it is impossible to identify a ‘proper’ first instant of the universe’s existence.  Smith goes on to argue that because there is there is no first instant of time T0, “the first hour (minute, second, etc.) of the universe’s existence is half-open in the earlier direction.”
  If an interval is half-open in the earlier direction, it has no minimum, which is to say that it there is no number N or time T which represents the smallest element in the interval.  Because the first interval of any length is left-open, Smith claims that:

Every instantaneous state of the universe corresponding to a number in the interval 0 > [sic] X < = 1 preceded and is caused by earlier instantaneous states.  There is no instantaneous state in the first half-open second, or first half-open one-billionth of a second, that is uncaused.  Since the beginning of the universe’s existence is the instantaneous states that are members of a half-open interval, it follows from what I have said that the universe’s beginning to exist is internally caused.
  

If the origin of the universe can be explained internally then the idea that God is somehow involved in the universe’s beginning to exist is a redundant, and hence unnecessary, explanation.  If Smith’s Kalam argument is sound, it follows that the universe is, quite literally, the cause of its own existence.  In the next section of my paper I attempt to show that the argument he uses to establish this conclusion is fallacious, and as such it fails to provide justification for the idea that the universe caused itself to exist.    

III. Arguments Against the Possibility of a Self-Caused Universe

Smith’s argument for the self-caused universe is heavily dependent on the fact that big bang cosmological explanations of the universe’s existence posit a continuum of temporal instants.  A general definition such as the following is often taken to represent the necessary and sufficient conditions of a continuous interval:

CON. For any non-degenerate interval IN, IN is continuous IFF for all members X and Y in IN for which X < Y, there exists a member Z such that X < Z < Y.
  

The concept of a continuum is best explained in terms of the familiar real number line.  A closed real interval such as [2, 3] satisfies the conditions specified in CON.  For any two numbers X and Y that lie between 2 and 3 on the real number line, there is a number Z which is greater than X but less than Y.  According to Smith, the fact that time is continuous can be used to prove that there is no proper first instant of the universe’s existence.  As was noted in § II, he claims that “if we “cut out” the instant t = 0 that corresponds to 0 in the interval 0 > [sic] X < or = 1, we will not find a certain instant that immediately comes after the “cut out” instant t = 0.”
  Smith supports this assertion by arguing that:

[T]he number 0.5 cannot be the first instant, since between the number 0 and the number 0.5 there is the number 0.25 and some instant z corresponding to 0.25.  The same holds for any other number in the interval 0 > [sic] x < or = 1.
  

Insofar as he is understood to be stating a fact about the real number line, e.g. that the reals are continuous, Smith’s claim is entirely meritorious.  However, it is important to emphasize that he broaches the concept of a continuum not to delineate a certain feature of the real numbers, but to make a point about the nature of time and the beginning of the universe.  This change of contexts seems innocent enough, but the fact that Smith holds that T0 does not exist makes the temporal continuum different than the continuum of real numbers, and as such the analogy he draws between time and the reals in the passages quoted above is faulty.  Even if time is continuous, it does not follow that there are an infinite number of instants between the so-called hypothetical time T0 that is cut from the temporal continum and a given real time.  If we suppose that the universe is roughly fifteen billion years old, the time ‘250 billion BCE’ is non-existent, and as such it does not lie on the temporal continuum.  Because ‘250 billion BCE’ is a non-existent time we cannot meaningfully say that it is seperated from a real time such as ‘1 billion BCE’ by a certain number of instants.  The same judgment can be reached regarding the hypothetical time T0 identified by Smith.  If T0 is not a real time, how can there be an infinite number of instants seperating it from an existent time?  Similarly, if T0 is removed from the temporal series, how is it that there are continuum-many instants between this ‘time’ and a given real time?  It seems that there is no way to reconcile this apparent difficulty without further undermining Smith’s view, since two times that are, in fact, seperated an infinite number of instants must be part of one and the same series.  This point needs further clarification.  If two times TX and TY are seperated by, say, two hours, then there is a certain temporal distance between these times, namely, two hours.  But if there is two hours of temporal distance between TX and TY, both times must lie on the same continuum, since temporal distance is a measure of how far apart two times, objects, events, etc. are from one another in time.  If T0 is cut from the temporal continuum, there is, by definition, no temporal distance between this ‘time’ and the real time T1, and if there is no temporal distance between T0 and T1 there are not continuum-many instants between these ‘times.’   

With this in mind, it seems that Smith faces the following dillema: (1) If T0 is a hypoththetical time that is incised from the temporal continuum, then T0 does not exist in time, and as such there are no instants between T0 and an arbitrarily-selected real time, or (2) if there are an infinite number of instants between T0 and T1, then T0 exists on the temporal continuum.  If Smith accepts the first horn of the dillema, his argument for the self-caused universe is razed, since an admission that T0 is not in time undermines the idea that are continuum-many deterministic states that correspond to a continuum of instants between T0 and T1.  This is a problem because it is only possible to establish that there is no first instant of time if there are an infinite number of instants between T0 and T1.  However, there can only be an infinite number of instants between T0 and T1 if both times reside on the temporal continuum.  This leads us to the second horn of the dillema.  If Smith accepts that T0 is a real time, no benevolent consequences follow, since an admission that T0 is a real time entails that the singularity, which is defined as an uncaused state, has temporal, and hence ontological status.  If the singularity is a reality, Smith’s claim that the universe is self caused becomes untenable.   

Although Smith goes to great lengths to show that T0 does not exist on the temporal continuum, his arguments for the unreality of this time inadvertently give it full-blown temporal status.  Throughout his essay Smith claims that the fact that a singularity is a physically-impossible state entails that “the universe began to exist later than the hypothetical time t = 0”
 and that “there are infinitely many instants later than the hypothetical t = 0.”
  But, to say that the universe begins to exist later than T0 is to say that the universe begins to exist at some temporal instant or interval TX is that is temporally later than the hypothetical instant T0.  However, if TX, or indeed any other temporal instant or interval, stands in a temporal relation to T0, T0 must be an existent time, since only existent times, intervals and events can stand in temporal relations.  The non-existent time ‘250 billion BCE’ that was previously discussed is not earlier than a real time such as ‘2009 CE’ because the former time does not exist on the temporal continuum.  The same holds for non-existent events.  An event such as ‘John McCain’s defeat of Barack Obama in the 2008 presidential election’ cannot stand in the temporal ‘earlier than’ relation to current events because only events that exist in time can stand in temporal relations.  Because McCain did not defeat Obama in 2008, the event at issue did not occur, which entails that it does not exist in time.  The textual evidence cited above clearly demonstrates that Smith holds that the universe began to exist later than T0, and if the universe begins to exist later than T0, T0 must be a real time.  But, if T0 exists on the temporal continuum, the singularity exists in time, and Smith is committed to the following contradictory positions: (A) The universe begins to exist later than T0, and (B) the universe begins to exist with the singularity at time T0.    

When we are dealing with the real numbers, the ‘>’ and ‘<’ inequality signs are used to convey that a certain real number X is greater than or less then some other real number Y.  On the temporal continuum, however, the aforementioned inequality signs take on a very different meaning.  The ‘<’ sign is used to represent the temporal ‘earlier than’ relationship, whereas the ‘>’ sign denotes the ‘later than’ relation.  Hence T1 < T2 < T3 should be read as, “Time T1 is earlier than time T2 which is earlier than time T3.”  The fact that these symbols convey temporal rather than numerical relationships when we are dealing with times brings about a serious difficulty for Smith’s view.  Because time is continuous, Smith argues that if we let the the number zero in the interval 0 < X ≤ 1 represent the ‘cut out’ time T0, there is no instant that immediately follows this time.  However, if T0 corresponds to 0 in this interval, then X must correspond to a time TX and 1 must correspond to the time T1 since times can only stand in relations to other times.
  More importantly, if the numbers in the aforementioned interval are replaced with times, the inequality signs take on their temporal sense and the interval becomes, “Time T0 is earlier than time TX, which is earlier than or simultaneous with T1.”  This being so, Smith’s argument against the possibility of there being a first instant of time T0 can be put in the following form: 

(1) There are continuum-many instants between T0 and T1 in the interval ‘T0  is earlier than TX which is earlier than or simultaneous with T1’
(2) This entails that there is no instant that is immediately later that T0
(3) T0 does not exist

-------------------------------------------------------------------------------------------------------

(4) Therefore there is no proper first instant of time

The problem with this argument is that premises (1) and (3) are incompatible.  If (1) is true, (3) is false since the temporal ‘earlier than’ relation can only hold between T0 and T1 if T0 is an existent time.  In other words, the truth of (1) guarantees that T0 exists.  Similarly, if (3) is true, and T0 does not exist, premise (1) is false since one can only say that there are continuum-many instants later than T0 if T0 exists.  Because Smith has failed to establish that there is no first instant of time we have no reason to grant that the universe is self caused.   
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� Smith’s claims regarding the interval “0 > X < = 1,” should be understood as claims about the interval “0 < X < = 1.”  The ‘>’ seems to be a typographical error.     
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� This definition is essentially a restatement of Axiom 4ʹʹ from Tarski’s (1941) second axiom system of the real numbers: For any real numbers X and Y, if X < Y, there exists a Z such that X < Z and Z < Y.  
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� It is worth mentioning that times can also stand in temporal relations to events that exist in time, but this fact does not undermine my argument.  





