The Multi-Universe Concept?
Below are two articles and a review of a book on the topic which give some detail into this scientific proposal and highlight some of the issues related to it.
How Does a Christian Respond to the Multiverse Concept?

Jeff Zweerink, Ph.D.
Talking to many members of the scientific community, one easily gets the impression that the multiverse model is a done deal, the ultimate reality. Undoubtedly the growing popularity of the multiverse idea will spill over into the popular culture -- especially when associated with names such as Stephen Hawking. (See "Does Hawking Believe In Multiple Universes?") So how is a Christian to respond?

It is important to realize that the multiverse proposal rests entirely on theoretical calculations (see "What is the Multiverse?" - below - for more background). Although theoretical calculations play an integral role in developing successful scientific models, many models that look good on paper end up in the trash bin when confronted with hard experimental and/or observational evidence. Even given the theoretical modeling, the multiverse concept relies on additional speculation. Distinguished cosmologist Alan Guth goes so far as to assert that the multiverse is "speculation squared."1
One currently testable aspect of the multiverse model provides further reason to doubt its validity. In a book review published in Nature,2 George Ellis notes that in a multiverse, the geometry of this universe will be open. In more technical terms, the total density parameter, Ω, of an open universe will be less than one. However, the best measurements for our universe have Ωtotal = 1.02 +/- 0.02 (in other words, one or greater). Multiverse supporters believe that this marginally negative result will disappear as more precise measurements are made, but it is not encouraging when the first tests of a model tend toward falsification. Beyond this one test, no experimental evidence exists that would distinguish a multiverse from a universe. Until such evidence exists, nothing should compel a scientist -- or a nonscientist -- to accept a multiverse model as the final word.

On a more philosophical note, the reason many in the scientific community gravitate toward multiverse explanations is because they view completely naturalistic models as inherently more favorable than models invoking supernatural causation. This motivation appears to drive multiverse thinking because all multiverse models can be recast as a single universe. However, since multiverse models seem to provide a naturalistic explanation for the tremendous fine-tuning evident in this universe, some scientists tend to favor them over universe models.

Interestingly, it appears that many multiverse models redefine the term natural. Not too long ago the natural realm encompassed all space, time, matter, energy, and the physical laws associated with this universe. Anything beyond, by definition, was considered supernatural. However, all multiverse models assume a reality beyond the space, time, matter, energy, and physical laws of this universe. Thus, while multiverse enthusiasts would characterize their models as naturalistic, these models actually invoke supernatural or metaphysical features.

As Hugh Ross highlights, those gravitating toward multiverse models commit a form of the gambler's fallacy.3 Upon seeing the immense fine-tuning of this universe, they assume the existence of a large number of universes beyond ours which exhibit no fine-tuning. However, the scientific community currently has no way of knowing whether these alternate universes exist or if they differ from this universe. A better approach would be to look more closely at this universe and see if the evidence for fine-tuning increases as scientific understanding advances. If so, that increased evidence would argue more powerfully for a Designer who created and maintains this universe. Unfortunately, many people would rather gamble than embrace the evidence. 

George Ellis summarizes the multiverse hypothesis by quoting Scripture (although Christians will quarrel with his definition of faith): "The multiverse situation seems to fit St. Paul's description: 'Faith is the substance of things hoped for, the evidence of things not seen.' In this case, it is faith that enormous extrapolations from tested physics are correct; hope that correct hints as to the way things really are have been identified from all the possibilities, and that the present marginal evidence to the contrary will go away."4
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What is the Multiverse?

Jeff Zweerink, Ph.D.
	“A superintellect has monkeyed with physics, as well as with chemistry and biology. “
--Sir Fred Hoyle1


For decades scientists of all disciplines recognized exquisite fine-tuning in the laws governing the universe in order to permit life. If the individual strengths or ratios of the four fundamental forces of nature observed today -- gravity, electromagnetic force, and the strong and weak nuclear forces -- were minutely stronger or weaker, life becomes impossible. The same constraint also applies to the fundamental parameters of the universe, such as the mass of the electron, the number of large space dimensions, or the expansion rate. Nontheistic scientists' responses to such fine-tuning generally fall into two categories.

One response is to hope and search for some physical principle that forces these fine-tuned quantities to assume the values they do. For example, it takes fine-tuning to make a long, thin rod stand on its end and not fall over. However, if the same rod is held at the top so that it cannot tip, the appearance of fine-tuning disappears because the position of the rod can only assume one value. To these scientists' dismay, this "solution" to the fine-tuning "problem" seems increasingly unlikely.

The second category of explanations, growing in popularity, invokes the idea of a multiverse. Naturalistic scientists posit that instead of this universe being all that exists, there also exists a multitude of other "universes" -- each exhibiting different laws and fundamental parameters. These different universes never contact one another, so it is impossible to detect or to directly measure any of them. However, if this multitude of universes exists, scientists argue that the required fine-tuning for life in this universe could simply be a consequence of life arising in the universe where it is possible. As summarized by the Weak Anthropic Principle (WAP), this universe must appear designed for life or else we would not be here to observe it.

While at first glance the multiverse proposal sounds ad hoc, scientists point to two lines of support. First, recent evidence strongly points to a period of hyperexpansion -- dubbed inflation -- very early in the universe when the universe grew by a factor of 1030 in an infinitesimal fraction of a second.2 Some speculated theoretical modeling suggests that the physics causing inflation results in many different inflating "bubbles."3 One bubble contains this universe, but other bubbles could contain other universes.

Second, the two most tested and verified scientific theories, general relativity and quantum mechanics, are mutually exclusive if only four space-time dimensions operate in the early universe. How could both be true? As scientists currently understand the universe, string theory4 provides a superior model that successfully incorporates both general relativity and quantum mechanics. However, the possible solutions to the equations of string theory are about 10500, each with different laws, dimensionalities, and parameters. Cosmologists point to this plethora of possible solutions as possible universes for inflation to populate. (For a particularly enthusiastic explanation, read The Cosmic Landscape.5) Interestingly, none of the explored solutions match this universe, indicative of the fine-tuning exhibited by the universe.

Part of the favor that multiverse proposals garner derives from the notion that strictly natural theories are inherently more scientific than those which include supernatural causation. However, all multiverse models can be recast in terms of a single universe. Although possible, the multiverse proposal rests completely on speculated theoretical calculations -- to date, no experimental or observational data exists that differentiates between a single, finely tuned universe and any of the multiverse speculations.
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BOOK REVIEW:

Physics ain't what it used to be  by George Ellis1
Abstract

Science is venturing into areas where experimental verification simply isn't possible.

BOOK REVIEWED - The Cosmic Landscape: String Theory and the Illusion of Intelligent Design
by Leonard Susskind
Little Brown: 2005. 416 pp. $24.95

Once upon a time, physics dealt with tangible objects — if you couldn't weigh them or smash them together, at least you could observe them. As times changed, physicists started to deal with more ethereal things: electromagnetic fields and space-time metrics, for example. You couldn't see them but you could measure their influence on particle trajectories and so justifiably claim evidence of their existence. Nowadays things have changed. A phalanx of heavyweight physicists and cosmologists are claiming to prove the existence of other expanding universe domains even though there is no chance of observing them, nor any possibility of testing their supposed nature except in the most tenuous, indirect way.

How can this be a scientific proposal, when the core of science is testing theories against the evidence? In The Cosmic Landscape, Leonard Susskind argues that we should accept the reality of such universe domains on the basis of two theoretical elements that, taken together, could provide a solution to two major scientific conundrums. The first puzzle is the anthropic issue: the "apparent miracles of physics and cosmology" that make our existence possible. Many aspects of both physics and cosmology seem to be fine-tuned in such a way as to allow chemistry to function, planets to exist, and life to come into being. If they were substantially different, no life at all, and so no processes of darwinian evolution, would have occurred. Which particular aspect of this fine-tuning seems the most significant depends on one's discipline.

Susskind, a particle physicist, thinks the most important is the issue of the cosmological constant, relating to a universal repulsive force that acts on all matter. But this leads to the second conundrum: simple estimates suggest that this constant should be 120 orders of magnitude larger than recently observed. This is a major crisis for quantum field theory, which underlies these estimates. The link to the anthropic question is that if the constant were only twice as large, there would be no galaxies, stars, planets or life. The observed very small value of this constant, although contrary to our present theory of the quantum vacuum, is a necessary condition for our existence.

The first part of the proposed solution is the idea of a 'multiverse' — the existence of a huge number of 'pocket universes', like the vast expanding Universe domain we see around us, that are part of a much larger physical existence. These are supposed to arise through inflation, a process of extremely short-lived, very rapidly accelerating expansion that preceded the hot Big Bang era in the early Universe. 'Chaotic inflation' occurs if inflation is still occurring in distant domains around us today, forming overall a fractal-like structure of inflating domains and pocket universes.

The second part of the solution is the landscape of possibilities, a recent discovery in string theory, which is itself a proposed theory of fundamental physics that unites gravity with quantum physics. It has been suggested that the 'vacuum' of string theory is a structure of immensely complex possibilities, with each possible vacuum resulting in a different kind of local physics; for example, all possible values of the cosmological constant will occur in the different vacua of string theory. If we suppose that the pocket universes of chaotic inflation correspond to different vacua, then all possible kinds of local physics occur at different locations somewhere in the multiverse. If enough combinations of possibilities are realized in this way, then the incredibly special conditions for life to exist will inevitably occur somewhere in the multiverse. The apparent design of conditions favourable to life in our own universe domain can therefore be explained in a naturalistic way.

This is an intriguing picture that unites quite disparate elements of physics and cosmology in a synthesis that is satisfying in many ways. But the question here is whether it is a scientific proposal, as there is no chance whatsoever of observationally verifying its main prediction, the existence of numerous other expanding universe domains beyond our visual horizon. We might hope to base our prediction that the multiverse exists on the fact it is an inevitable outcome of well established physics, but the physics underlying the proposal is hypothetical, rather than established. String theory is neither well defined nor experimentally proven, despite the energy and enthusiasm of its proponents, and there are alternative theories. The inflation field has not been uniquely identified in physical terms, much less shown to have the properties supposed in chaotic inflation.

We might hope to detect the multiverse indirectly by observing the remnants of the physical processes that underlie its existence; for example, the low value of the cosmological constant today could be such a hint. The problem here is that a multiverse proposal cannot in general be disproved this way, because if all possibilities exist somewhere in the multiverse, as some claim, then it can explain any observations, whatever they are. For example, no observations of anisotropy in the cosmic background radiation can disprove the multiverse hypothesis because all possible anisotropies will be generated in the different expanding universe domains; you just have to live in the right one.

The particular multiverse version proposed by Susskind, however, has the great virtue of being testable in one respect. It is supposed to have started out by quantum tunnelling, resulting in a spatially homogenous and isotropic universe with negative spatial curvature, and hence with a total density parameter [image: image1.png]


0<1. The best observationally determined value for this parameter, taking all the data into account, is [image: image2.png]


0=1.02[image: image3.png]


0.02. Taken at face value, this seems to contradict the proposed theory. But given the statistical uncertainties, the observations do not definitively exclude [image: image4.png]


0<1, so the theory survives; nevertheless, the observed value should be taken seriously in this era of 'precision cosmology'. These data are not discussed in the book — a symptom of some present-day cosmology, where faith in theory tends to trump evidence. Presumably the hope is that this observational result will go away as more evidence is collected.

The Cosmic Landscape is extremely well written, provides an excellent non-technical overview of the relevant physics, and tackles important questions in a lively way. However, it confuses the event horizon in the expanding universe with particle and visual horizons. In addition, like many multiverse writings, it uses the concept of infinity with gay abandon, when there is good reason — as pointed out by mathematician David Hilbert — to claim that it is not a good physical concept. The book also tries to justify the multiverse idea in terms of the 'many worlds' interpretation of quantum theory — an unproven and totally profligate viewpoint that many find difficult to take seriously.

1. As a philosophical proposal, the multiverse idea is interesting and has considerable merit. The challenge facing cosmologists now is how to put on a sound basis the attempts to push science beyond the boundary where verification is possible — and what label to attach to the resultant theories. Physicists indulging in this kind of speculation sometimes denigrate philosophers of science, but they themselves do not yet have rigorous criteria to offer for proof of physical existence. This is what is needed to make this area solid science, rather than speculation. Until then, the multiverse situation seems to fit St Paul's description: "Faith is the substance of things hoped for, the evidence of things not seen." In this case, it is faith that enormous extrapolations from tested physics are correct; hope that correct hints as to the way things really are have been identified from all the possibilities, and that the present marginal evidence to the contrary will go away. This book gives a great overview of this important terrain, as seen from an enthusiast's viewpoint.
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