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4a: Cosmology


Student Resource Sheet 7: A brief guide to a brief history

The following are a series of quotations from leading thinkers about Cosmology and Theology. You could present them in the form of a copied sheet, or a series of cards to pass round or on an overhead projector. The students should write a brief comment about the quote and an outline of a response. 

1. “It's a consequence of the experience of science. As you learn more and more about the universe, you find you can understand more and more without any reference to supernatural intervention, so you lose interest in that possibility. Most scientists I know don't care enough about religion even to call themselves atheists. And that, I think, is one of the great things about science -- that it has made it possible for people not to be religious.”


Steven Weinberg, is a Nobel Prize winning Particle Physicist and author of the book “The First Three Minutes”
2.  “Though aware that there is nothing in the universe that suggests any purpose for humanity, one way that we can find a purpose is to study the universe by the methods of science, without consoling ourselves with fairy tales about its future, or about our own.”


Steven Weinberg
3. “So where is God in this story? Not especially in the big bang that starts the universe off, nor meddling fitfully in the physical processes that generate life and consciousness. I would rather that nature can take care of itself. The idea of a God who is just another force or agency at work in nature, moving atoms here and there in competition with physical forces, is profoundly uninspiring. To me, the true miracle of nature is to be found in the ingenious and unswerving lawfulness of the cosmos, a lawfulness that permits complex order to emerge from chaos, life to emerge from inanimate matter, and consciousness to emerge from life, without the need for the occasional supernatural prod; a lawfulness that produces beings who not only ask great questions of existence, but who, through science and other methods of enquiry, are even beginning to find answers.”


P C W Davies is a Cosmologist, Templeton Prize winner and author of many popular books, including “God and the New Physics”
4. “As we look out into the universe and identify the many accidents of physics and astronomy that have worked to our benefit, it almost seems as if the universe must in some sense have known that we were coming.”


Freeman J. Dyson is a physicist who worked on the quantum theory of electricity. He is also a Templeton Prize winner. 

5. “Astronomy leads us to an unique event, a universe which was created out of nothing and delicately balanced to provide exactly the conditions required to support life. In the absence of an absurdly-improbable accident, the observations of modern science seem to suggest an underlying, one might say, supernatural plan.”


Arno Penzias won the Noble Prize for his part in the discovery of the Cosmic Microwave Background

6. “The quantum theory of gravity has opened up a new possibility, in which there would be no boundary to space-time and so there would be no need to specify the behavior at the boundary. There would be no singularities at which the laws of science break down and no edge of space-time at which one would have to appeal to God or some new law to set the boundary conditions for space-time. The universe would be completely self-contained and not affected by anything outside itself. It would neither be created or destroyed. It would just BE.”

Stephen Hawking is a Cosmologist and author of the book “A Brief History of Time”
7. “For the scientist, who lives by faith in his own intelligence, the end of the way is turning out to be a horrible dream. He is climbing up a mountain of ignorance and he is about to reach the top. As soon as he is ready to make his last push and almost stands on the top, he is welcomed by the company of theologians, who have been seating there for centuries.”


Robert Jastrow is an Astronomer

8. “So long as the universe had a beginning, we could suppose that it had a creator. But if the universe is really completely self-contained, having no boundary or edge, it would have neither beginning nor end: it would simply be. What place, then, for a creator?”


Stephen Hawking 

9. “On the quantum fluctuation hypothesis, the universe will only come into being if there exists an exactly balanced array of fundamental forces, an exactly specified probability of particular fluctuations occurring in this array, and existent space-time in which fluctuations can occur. This is a very complex and finely tuned ‘nothing’... So this universe looks highly contingent after all, and a creator God might well choose to create a partly probabilistic universe by choosing just such an origin for it.”


Keith Ward is a Theologian and author of “God Chance and Necessity”
10. “The central problem of cosmology is the uniqueness of the universe. Only in the case of cosmology is there nothing whatever that we can compare with the subject of study (the Universe), both in practice and in principle…. we have to evaluate theories of the Universe knowing that they are testable but intrinsically unverifiable, in the sense just explained. Because of this, the choice of competing theories is largely dependent on the philosophical stance adopted (whether this is explicitly acknowledged or not).”


George F R Ellis is another cosmologist and won the Templeton Prize in 2004
Comments:

1. The key phrase in this paragraph is “supernatural intervention”. As Paul Davies writes in paragraph 3, the idea of God tinkering with the universe on a day-by-day basis to act against the laws of nature is not theologically necessary. The believing scientist tends to point more to ‘design’ inherent in a set of laws of nature that fruitfully produce our universe and self aware life within it as being a reflection of God’s rationality rather than one-off miraculous interventions. It used to be said that the Greeks looked for God in the regularities of nature whilst the Hebrews looked for God in the significant and unique events in human history. 
The picture that Weinberg is portraying is comparable to the “God of the gaps” notion that Divine intervention is required in order to ‘explain’ those features of our existence that science cannot currently encompass. Actually it is the fact of our existence that is more theologically significant along with the nature of the laws that we do know about. 

2. Certainly studying the universe is a purpose of a kind, but most of us also find purpose in human relationships. The fact that the laws of nature are such as to produce reasoning, self-aware creatures capable of relationships of a loving (and of course of a more sinister) kind can be seen as a consequence of the Divine rationality behind these laws and the gift of self-determination inherent in them. Our current understanding of the laws of nature is a long way from that required to see how consciousness and creaturely agency comes about [1] and it seems foolish to deny that humans do not possess these abilities simply on the basis that they do not fit our current understanding; as John Polkinghorne would say, “so much the worse for physics”.

3. Paul Davies was awarded the Templeton Prize for his work on science and ‘theology’, although his books cannot be said to be conventionally theological. He is an excellent example of a scientist who has come to theistic belief by his study of the laws of nature and the remarkable properties that they possess in combination. Davies has spent his professional life studying cosmology. In this text he is talking about the (not well understood) processes that have taken the universe from a remarkably simple and uniform starting state, just after the Big Bang, to the levels of complexity that we see now, culminating with the human brain. This paragraph should be read in counterpoint to the comments of Weinberg in 1 and 2. Together these paragraphs form a classic example of how the theist and the atheist often talk ‘past’ one another rather than engaging on the same ground.

4. Freeman Dyson is a world famous physicist who won the Templeton Prize for his work on the human face of technology. His crowning professional achievement was working with Richard Feynman on quantum theory in the 1950s. Since then he has produced an eclectic body of work on a variety of astronomical, technological and philosophical subjects. One of Dyson’s papers was produced in direct response to a comment by made by Stephen Weinberg the book The first three minutes where Weinberg suggested that the more he understood the world, the more pointless it seemed. Weinberg was particularly alluding to the inevitable demise of the universe as a whole in a Big Crunch or Heat Death and the futility of human life in the face of that. Dyson’s paper was a specific exploration of the chances of life existing in a universe in the throws of a heat death. His conclusion was that there was no reason to assume that life would be extinguished, indeed that the more gentle conditions existing then could enable life to thrive! Dyson’s thoughts on this subject can be found at: http://www.aleph.se/Trans/Global/Omega/dyson.txt although parts of the account are quite technical.

 
Another Physicist who has speculated about life in the far future is Frank Tipler. He believes that in the future intelligent life will have downloaded itself into computer-like constructions and will be living in simulation within them.
In this specific paragraph Dyson is referring to the rise of complexity in the universe and the unlikely (by some measure) series of situations that had to come about in order for life to evolve on Earth.

5. Arno Penzias is one of the two radio astronomers to be awarded the Nobel Prize for their discovery of the Cosmic Microwave Background. He is another example of a famous scientist who is not averse to theistic thought. 

6. Stephen Hawking is one of the current crop of physicists exploring the application of quantum theory to cosmology. In this paragraph he is referring to his own ideas of how time and space might merge in the Big Bang. His scientific ideas are exciting and innovative, but also speculative. His statement that the “universe is not affected by anything outside itself” refers to physical causes as described by the laws of nature in operation within the universe. Once again this is an example that theologically misses the point. Most theologians would be more interested in the laws that work within the universe rather than pointing to a God that is tinkering with it, or acting as a physical cause to bring it into being. In many ways Hawking’s proposal is quite consonant with the theological thought that God acts to sustain the universe at every space-time point at once. By providing an example of how the staring point of the universe can be considered in the same fashion as any other time within it, Hawking has also provided a model in which the sustaining action of God can be seen to be not trivially constrained to ‘lighting the blue touch paper” at the beginning.

7. This is one of my favorite quotes. While it is a lovely picture, which I would like to see as a cartoon at some point, it can also be argued that it again misses the theological point. After all, the theologians were sitting there admiring the view and speculating about why there was any mountain at all!

8. This is the infamous Hawking quote. A response to it is covered by my comments on 6 above.

9. In Keith Ward’s typically elegant style he is here encapsulating the theological response to quantum cosmology’s speculations about the Big Bang.

10. George Ellis is another world-respected cosmologists who has been working on the application of quantum theory to the Big Bang (he wrote a book on quantum gravity with Stephen Hawking). Ellis is more theologically informed than many others and in this quote rightly shows that views about the Big Bang are often philosophically based, even if the person expressing them is avowedly anti-philosophical. The announcement that Ellis had won the Templeton Prize in 2004 was made as this sheet was being written.
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