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17. Cosmic fine-tuning, ‘many universe’ theories, and the goodness of life

Neil A. Manson

This volume addresses the role value judgments play in science. It is my contention that a particular research programme in modern physical cosmology rests crucially on a value judgment. Before making my case, let me introduce the following abbreviations for the following propositions. 

K = The free cosmic parameters in standard Big Bang cosmology require fine-tuning in order for life to be possible in the universe.

E = Life is possible in the universe.

D = There exists an extra-cosmic designer.

M = There is a vast array of universes in which the laws are the same as in our universe but with varying values of the free parameters.

Here is the essence of my argument, with elaboration to follow.

(1) Most contemporary physical cosmologists think that, in light of K, an explanation is demanded for E. Many of them offer M as that explanation and they attempt to provide models whereby M is true.

(2) The best explanation of (1) is that these physical cosmologists think D is a ‘tidy explanation’ of E.

(3) If they think D is a ‘tidy explanation’ of E, they must judge that life is intrinsically valuable.

Why think fine-tuning for life needs explanation?
Many physicists and cosmologists today are attracted to theories whereby there are many universes rather than just one. Theorists such as Lee Smolin (1997) have constructed elaborate mechanisms for the production of these other universes. Their stated rationale for pursuing such models is that without them, the fact that the universe permits life – a fact which is extremely surprising in light of the discovery that life requires exquisite ‘fine-tuning’ of the free parameters – would have to be judged a lucky coincidence. For example, Smolin – who argues (p. 29) that ‘The existence of stars is the key to the problem of why the cosmos is hospitable to life’ – maintains (p. 35) that ‘any philosophy according to which the existence of stars and galaxies appears to be very unlikely, or rests on unexplained coincidence, cannot be satisfactory.’ Many physical cosmologists share Smolin’s sentiment that, in light of K, there is something about E that demands explanation.

Why? Oftentimes we dismiss coincidences (e.g. the fact that two men are wearing the same tie) as the way things just happen to be. What is unsatisfactory about dismissing E as happenstance? There are plenty of thinkers who are more than happy to do just this. Consider, for example, Stephen Jay Gould.

... something has to happen, even if any particular ‘something’ must stun us by its improbability. We could look at any outcome and say, ‘Ain’t it amazing. If the laws of nature had been set up just a tad differently, we wouldn’t have this kind of universe at all.’

(Gould, 1998, 189)

Gould and like-minded thinkers will grant that the fitness of the universe for life is fascinating, stunning, fortunate ... but also something that it is perfectly appropriate to view as pure coincidence.

How should those surprised by E reply to Gould? Any successful response must meet the following condition: the fact E must do some work in generating the demand for an explanation. That is, the account given should not be such that on it the existence of just any sort of universe would be surprising, nor should it be such that on it the values of the parameters would be just as surprising even if life didn’t require that they be fine-tuned. Otherwise, those who think life-permittingness demands an explanation are confused.

Consider, as an analogy, the case of a securities regulator who asks a stockbroker to explain why she made 1,350,000 pounds last week from investing in British Petroleum. The stockbroker is right to ask the regulator what it is about making 1,350,000 pounds last week from investing in British Petroleum that demands explanation. Is it the fact that 1,350,000 pounds were made? Is it the fact that the money was made last week? Is it the fact that the money was made from investing in British Petroleum? Is it some combination of the three? What is it? If the regulator cannot answer these questions, any judge will surely agree with the stockbroker’s lawyer that the regulator’s demand for an explanation is unmotivated and so needn’t be satisfied. If, by demanding an explanation, the regulator is going to occupy the stockbroker’s valuable time, the regulator ought to be very clear about his justification for making this demand.

With this restriction in mind, it is clear that the demand for an explanation of E cannot be based solely on the Principle of Sufficient Reason (PSR). True, this principle has often been invoked by those who demand an explanation for the existence and nature of the universe. Consider the archetypical rationalist, Leibniz (1989, 209 – 210):

Assuming this principle, the first question we have the right to ask will be, why is there something rather than nothing? For nothing is simpler and easier than something. Furthermore, assuming that things must exist, we must be able to give a reason for why they must exist in this way, and not otherwise.

Plenty of philosophers think these are good questions. For example, regarding any one of the most general causal laws governing the universe, Peter Unger (1984, 29) says we can ask of it the following question:

Why is it that just that very general phenomenon, or law, should be so fundamental, or indeed obtain at all, in the world in which we have our being? Within the usual framework of explanation, law and causation, there seems no place for such curiosity to come to rest. There seems no way for us to deal adequately with the brute and ultimate specificity of the ways in which almost everything appears to happen. And what seems worse, the specific character of certain of these laws or ways, even of quite fundamental ones, often seems so quirky, the height of arbitrariness.

In response to this question, Unger proposes a ‘many-universe’ theory of his own (though this theory is entirely philosophical and includes ‘universes’ which, unlike Smolin’s, follow neither General Relativity nor Quantum Mechanics).

The reason the PSR cannot be the basis for the demand for an explanation of E is that the PSR generates a demand for explanation regardless of whether the universe permits life and regardless of the ease or difficulty with which it does so. ‘Why is there anything at all, and why is it the way that it is?’ and ‘Why does the universe permit life when our physical models indicate that the parameters require extreme fine-tuning in order for life to be possible?’ are very different questions. The former can remain unanswered even when the latter is answered.

To see the distinction between these two questions, imagine that the n free cosmic parameters are listed in a table and consider the decimal expression of pi out to the n-th decimal place. We can describe a different possible value for each of the n parameters simply by multiplying the actual value of the i-th parameter in the table by the i-th digit in the decimal expression of pi. Let us call the universe which results from performing this operation ‘the pi universe.’ For example, if the first three entries in the table describing our universe are for the masses of the proton, the neutron, and the electron respectively, then in the pi universe (pi being 3.14…) the proton will be three times as massive, the neutron will have the same mass, and the electron will be four times as massive. If the literature on fine-tuning and the anthropic principle is correct, the pi universe would almost certainly forbid life.

Let us suppose (fancifully) that Leibniz, Unger, and Smolin are disembodied souls endowed with awareness of the nature of physical reality, and let us also suppose that the pi universe rather than our universe is the actual universe. Would the questions and demands for explanation of Leibniz and Unger persist in this scenario? Yes. First, there would exist a universe rather than nothing, so that would demand explanation. Second, the universe would be some particular way rather than another, and that, too, would demand explanation. Leibniz and Unger would maintain these demands for explanation even though the pi universe is destined for lifelessness. Again, suppose that, in studying their models, contemporary physical cosmologists had discovered, not that life requires fine-tuning of the parameters, but that life is extremely insensitive to the values taken by the parameters. (This is exactly the opposite of what contemporary physical cosmologists have discovered, but, as far as was known even just eighty years ago, they could have discovered it.) Would this discovery lead Leibniz and Unger to drop their demand for an explanation of the existence and nature of the universe? No. Smolin, on the other hand, would have his questions answered. In this hypothetical scenario, the existence of a universe with stars and galaxies – a universe that is conducive to the formation of life – would not be an unexplained coincidence. Rather, it would be a likely outcome. Based on what he’s said, that should be enough for Smolin.

Leibnizian rationalism of the sort expressed in the PSR is a perfectly respectable basis for demanding an explanation of why the universe is the way it is, but the contingency of the universe is not what most contemporary cosmologists point to when they express dissatisfaction with the present state of cosmological theory. They point to fitness for life and the fact that such fitness requires fine-tuning. Why do these facts cry out for explanation?

‘Tidy explanations’ and the Design Hypothesis

Paul Horwich (1982), D.J. Bartholomew (1984), John Leslie (1989), and Peter van Inwagen (1993) are among a number of philosophers who point out that, when it comes to generating demands for explanation, there can be grounds for doing so weaker than the PSR. Leslie (p. 10) notes that ‘A chief (or the only?) reason...for justifiable reluctance to dismiss [something] as how things just happen to be, is that one in fact glimpses some tidy way in which it might be explained.’ For example, we do not dismiss as mere happenstance phenomena such as the flipping of 1,000 heads in a row. The reason that we do so is not that those phenomena could have turned out differently. After all, any time we flip 1,000 coins, we will get a particular sequence of heads and tails, and it will be true of that sequence that it could have been different. But the reason we would bother to explain the flipping of 1,000 heads in a row is that there is a better (‘tidier’) explanation of the event – better, that is, than the account according to which the coins by chance just all happened to turn up heads. The flipping of 1,000 heads in a row strongly suggests a double-headed coin or some other such trick. The ‘trickery’ hypothesis, while a priori improbable, is far more probable a posteriori (in light of the 1,000 heads flipped) than the ‘lucky coincidence’ hypothesis. And that’s why getting 1,000 straight heads would cry out for an explanation: it is not what you would expect if pure chance were operating, but it is just the sort of thing you’d expect if there were trickery afoot. This account of explanation-demanding phenomena fits into a larger Bayesian framework of confirmation and scientific inference.

Remembering the abbreviations I supplied at the beginning of this paper, let’s apply the preceding insight to the case of fine-tuning. Those who argue from fine-tuning to a designer claim that

P(D|E & K) >> P(D|K)

or, equivalently, that

P(E|D & K) >> P(E|~D & K)

In other words, given that the universe permits life and that its parameters need to be fine-tuned in order for it to do so, it seems we’re better off believing that there is a designer than that there isn’t. Because of this, E demands explanation; after all, it is not what one would expect if the universe were the product of chance.

However, there seems to be an alternative explanation of E, namely M. Given a vast number of universes, it would be unsurprising if at least one of them permitted life (even though it would be very improbable that any particular universe selected at random from the array would permit life). Of course, we could only find ourselves in one of the life-permitting universes; this ‘observational selection effect’ lies at the heart of the anthropic principle. So according to advocates of M,

P(M|E & K) >> P(M|K)

or, equivalently,

P(E|M & K) >> P(E|~M & K)

Since M and D are both confirmed by E, it is wrong to say D is the only way to explain E.

There is something curious about this dialectical situation, however. The need for explanation of E is generated solely by D. E is surprising in light of D, but not in light of M. This is because M neither favours nor disfavours the existence of any particular sort of universe. While M makes E more probable, it also makes more probable the existence of the pi universe, the existence of the Fibonacci universe (constructed in the same way as the pi universe, but using instead the first n numbers in the Fibonacci sequence), and so on. M raises the probability of all of these universes indiscriminately; D, on the other hand, is selective. Consequently, in asking why, given K, we should not dismiss E as mere coincidence, we can’t answer that M makes E much more probable, because in that case E does no work at all in generating the demand for an explanation. 

So if cosmologists like Smolin think E is a special problem that demands an explanation, it has to be because they take seriously the design hypothesis D – seriously enough to warrant the construction of an alternative theory M that would thwart D. In saying this I don’t think I’m saying anything new or controversial. Lots of physicists and cosmologists are quite open in acknowledging that the universe looks to be, in Fred Hoyle’s words, ‘a put-up job,’ and that it is this appearance which motivates them to develop the multiple-worlds theories which, if true, would explain away that appearance. But why? Why would any scientist think the universe looks like a put-up job?

The value of life

The obvious answer is that a universe that allows for life is a very good thing – just the sort of thing one would expect an extra-cosmic intelligent designer to create. And it is here we see the crucial role that a value judgment plays in the particular scientific research programme of generating multiple-universe models. If many-universe theorists didn’t judge life to be good, they wouldn’t think an intelligent designer would be any more likely to create our universe rather than some other sort of universe, in which case they wouldn’t see our universe as surprising.

Now one might be tempted to argue that ‘Life is good’ is too weak a judgment to bother with – so modest that it is hardly fair to deem modern cosmology a value-laden enterprise simply in virtue of being motivated by it. But we shouldn’t go too easy on the cosmologists. They are committed to an absolutely startling position. They are saying that, before we came on the scene, back before there were stars, back before there were even galaxies, right back to the Planck time, an ethical proposition (‘Life is good’) was true. Whatever else the many-universe research programme entails, it requires that at least one value judgment be true prior to the existence of any human beings.

Many people, not all of whom are philosophers, think that value judgments depend for their truth on facts about what rational agents believe, what their communities are like, and how they live – or, if not, that this is only because value judgements are not literally true at all, but rather express our emotions or indicate our (individual or group) preferences. Yet for the design hypothesis to explain the existence of a universe fine-tuned for life, the value judgment that life is good had to be true at a time when (or, if one prefers, in a situation where) there were no rational agents in the universe. Accepting this value judgment, moreover, requires a rejection of certain sorts of moral metaphysics (ones variously described as ‘anti-realist,’ ‘subjectivist,’ or ‘social constructivist’) because on them it is incoherent to talk of true moral propositions in a universe with no moral agents in it.

Conclusion
Multiple-worlds theorists theorize so as to provide an alternative to the design hypothesis. In letting their theory-construction be motivated by such a concern, however, they implicitly agree that the design hypothesis is explanatory. But for the design hypothesis to be explanatory, the value judgment ‘Life is good’ must be true prior to the existence of human communities or of any other communities. Whether or not multiple-worlds theorists recognize this implication – and whether or not they should abandon their research programme as a consequence – is a matter I will leave for discussion.
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