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4a: Cosmology


Student Resource Sheet 9: A modern myth on the start of the universe

Read the passage below, and then answer the questions that follow.

As you read the passage, mark any sections that you think are especially important or which you need to ask your teacher to explain and clarify. 

1. In the beginning was the Great Light.

2. In the Great Light, the universe sprang forth from a fuzzy initial singularity, the spatial order formed as quantum fluctuations ceased seriously to perturb gravity. Then space expanded rapidly in the inflationary era, blowing the universe apart in the much less than 10-30 seconds that it lasted, and behold God saw that it was good.

3. The perfect symmetry of the original state of being was successively broken as the cooling brought about by this expansion crystallized out the forces of nature as we know them today, the finely-balanced forces which order the structure of the universe such that there could be bread and wine and men and women to worship God.

4. For a little while, the purposes of God for his Universe were such that it consisted of a hot soup of quarks and gluons and leptons.  But by the time the universe was one ten-thousandth of a second old, the period of rapid transformations came to a close and the matter of the world took the form of the protons, neutrons and electrons which would someday make up the elements of the Eucharist and the bodies of the worshippers in the Body of Christ. The universe was still hot enough to be the arena of nuclear reactions and these continued until just beyond the cosmic age of three minutes, and behold, God saw that it was good.

5. God’s creation consisted then of about one quarter hydrogen and three quarters helium, just as it is very largely today, but it was still too hot for atoms to form and God would wait patiently for cooling to occur for another half a million years or so. By then the temperature was low enough for matter and radiation to separate: the sea of radiation would go on steadily cooling for fifteen thousand million years.

6. Gravity then became the means by which God held the delicate balance between a too-rapid expansion and a catastrophic re-collapse. Small fluctuations, ripples, produced sites where there were small amounts of excess matter. After a billion years or so, galaxies and their stars began to form. Within the stars, nuclear reactions started up again as the stellar cores heated up to ignition temperature under gravity. Hydrogen burned to form helium and when that fuel was exhausted an intricate chain of further nuclear reactions generated further energy and created the heavier elements up to and including iron. After a life of ten thousand million years, some of the stars began to die. Some stars ended in violent explosions called supernovae which scattered the heavy elements like seeds out into space, setting them free from the cores of stars. Heavy elements beyond iron were produced when high-energy neutrinos blasted away the outer envelope of dying stars. And behold God saw that it was good.

7. A second generation of stars and planets condensed and on one at least, the chemical conditions, temperature and radiation levels were such that after a billion years or so, long chain molecules which were capable of reproducing themselves were formed from carbon and the other elements. And the three billion years of the history of life had begun and behold God saw what He had made and it was very good.

8. A genetic code was established, a biochemical alphabet from which God would spell out the instructions for all terrestrial life. Simple one-cell plants transformed the atmosphere from one of carbon dioxide to one containing oxygen; photosynthesis evolved in plants, the method by which the sun’s energy is trapped and preserved for the maintenance of all living beings. And behold God saw that it was very good.

9. Then, with increasing speed, the pace of life increased and more and more complex living creatures became possible through the death and assimilation of other creatures through a complex web of the environmental pressures of natural selection. And behold God saw that it was good.

10. Seven hundred million years ago, worms and jellyfish were formed. About three hundred million years ago, the first of these sea-dwellers left the waters, which were the cradle of life and crawled onto land. Seventy million years ago the dinosaurs suddenly disappeared and it was the time of the mammals to inherit the earth. Three and a half million years ago, Australopithecines began to walk upright and about forty thousand years ago, yesterday really in this long cosmic history, homo sapiens began to walk the earth and part of the universe began to become aware of itself. In the last hundred years, the intelligent and praying part of the universe came to understand that every carbon atom in its body and in the sacramental elements of bread and wine had been made out of the ashes of dead stars, as had the oxygen it breathed which, combined with hydrogen from the beginning, combined to make the water over which the Spirit of God the Creator would move. And behold God saw all that He had made and the creation too saw what had been made and it was very good.
[Based on an account by John Polkinghorne and John Kerr (with thanks)]

Some questions / thoughts

1. Why might the authors of this text have chosen to use the term “Great light” rather than “Big Bang”?

2. In the third paragraph a direct connection is made between the early universe and the people that now inhabit it. Comment on the spiritual significance of this observation.

3. Arthur Peacocke often speaks of the universe “exploring its potentialities” by the interplay of chance and necessity. Chance refers to the random events that can happen, and necessity to the rigid laws of nature that determine outcomes. In Darwin’s theory of evolution chance would be the random mutations that occur in the context of the ecological niches in which the living things found themselves, necessity the natural selection that weeds the ‘useful’ mutations from those that are not. Consider what might happen in a lawless universe (one dominated by chance) and in a necessary universe (dominated by laws that allow no chance or human freedom). Could life evolve in the way that we know it in either such universe?

4. The fifth paragraph refers to “sea of radiation”. What is the form of this radiation in the current universe?

5. Why is it crucial for the evolution of life that molecules gained the ability to reproduce themselves?

6.  During the evolution of life, there have been periods of mass extinction when many species were wiped out due to changes in the environment (for example the dinosaurs). Outline a theological defence against the accusation that these extinctions indicate that God either does not exist, or at least does not care about his creation. 

7.  What is meant by the term sacramental element in paragraph 10?

8.   Write your own creation story based on science or science fiction.
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