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A star guided the Magi to discover the Christ Child, God made man. Can the stars today still lead us to God?  Not by the superstitions of astrology, certainly, but by reasoning from scientific observation and theory? By investigating the structure of the Universe, can we intuit a design which suggests the work of a Creator?

The Book of Wisdom expects us to accept this “argument from design”: 

“Yes, Naturally stupid are all men who have not known God and who, from the good things that are seen, have not been able to discover Him-who-is, or, by studying the works, have failed to recognise the Artificer……If they are capable of acquiring enough knowledge to be able to investigate the world, how have they been so slow to find its Master?” Wisdom 13:1,2,9 
Given the technological society in which we exist, the relationship between religion and science is one which merits extensive treatment in every Catholic high school. 

The very fact that the Universe appears to be constructed according to laws of mathematical reasoning – those same laws which we human beings have discovered by thought – suggests a similarity between the minds we have, and the mind of a Creator.

In the absence of a rational Creator, we might expect everything to be chaos, trackless waste and emptiness, “tohu bohu”  – as Genesis 1:1 describes it. Or in the Jerusalem Bible version, “a formless void”. 

Scientists who oppose the idea of a rational Creator might ponder more deeply – why is there order in the Universe at all? Why do galaxies rotate, supernovae explode and black holes bend light according to mathematical and physical laws congenial to the human mind? Whoever accepts that the work of the scientist is “to think God’s thoughts after Him” can easily explain the rationality of the Universe.

During the last 50 years we have learnt that the Universe appears to be very precisely tuned in order to allow intelligent life (us) to emerge. In a much deeper sense than that of Ptolemy, the Universe can be said to be anthropocentric, man centred – fine tuned in such a way as to make life possible. 

Last week I wrote about the Universe originating probably from one Big Bang some 13.7 million years ago. 

Four basic physical forces control the Universe - gravitation, electromagnetism, and the weak and strong nuclear forces. The strong nuclear force binds protons and neutrons into atomic nuclei. The weak force has to do with neutron decay and beta-radiation.

The laws of physics rely upon about 26 universal constants. Some 20 of these refer only to the smallest subatomic particles – quarks, mesons, leptons, the elusive Higgs boson and so on, and are usually left out of the following discussion. 

The other fundamental values e.g. the universal gravitational constant G which expresses the gravitational attraction between two masses; the electromagnetic force; the speed of light c = 300,000 km per second; the weak and strong nuclear forces, the charge on the electron and so on, all seem to be fine-tuned to make possible the evolution of a life-supporting Universe.

If any one of these constants were varied by 1-2%,  the Universe could never have developed the way it has. After the Big Bang, either all the hydrogen would have combined to form helium in the first million years, leaving no stars, only inert gas clouds. Or the Universe would have expanded too quickly for galaxies or stars and planets to aggregate. A marginally stronger gravitational force could have caused the Universe to collapse in on itself into a Big Crunch. 

Our Universe appears to be exactly balanced. The extreme statistical improbability of this happening by pure chance has led some atheistic astrophysicists to put forward the notion that this Universe is only one of billions of universes, or of a Multiverse. Only in this particular Universe, which is so precisely balanced as to be able to support isolated oases of Life, they argue, are there actually intelligent observers to ponder the fact of their own existence.

Since, by definition, this Universe marks the limit of all possible scientific observation, and other Universes can never physically be perceived, this is where theoretical astrophysics turns into philosophical speculation. 

It is actually much simpler to postulate an omnipotent Creator who intended to produce this particular Universe, than to imagine an almost infinite series of parallel Universes, for which we have no evidence, and none of which has any reason to be in existence – except to render this Universe less statistically improbable.

The so-called “anthropic principle” states that any valid theory of the universe must be consistent with our existence as human beings at this particular time and place in the universe. 

This is logically a “post factum” argument: we exist, therefore given the fact of our existence, our Universe must be a particular sort of Universe in which life is possible. 

This “fine-tuned” quality of our Universe” is known as the “Goldilocks enigma” after the popular fairy tale. In the woodland cottage belonging to the three bears, Goldilocks found three bowls of porridge. Hungrily she tasted the porridge from the first bowl. 

"This porridge is too hot!" she exclaimed.

So, she tasted the porridge from the second bowl.

"This porridge is too cold," she said

So, she tasted the last bowl of porridge.

"Ahhh, this porridge is just right," she said happily and she ate it all up.

Like Goldilocks’ porridge, the Universe is “just right.”
So why is the Universe just the way it is? Science cannot answer this question. Natural science deals with “what is”, not “why it is.” Science has to take the physical constants, the facts of physics and chemistry, as givens. The logic of mathematics provides useful tools, for constructing theories which – surprise, surprise – correlate with the reality out there in the heavens. 

We must turn to philosophy and metaphysics in order to explain 
1. Why anything at all should exist  
2. Why existing things should continue existing in a reliable and predictable manner. 
3. Why the Universe should be precisely of a sort which sustains intelligent and questioning life.

Like the Magi, let us turn to the stars. Unlike them, we will consider stellar nuclear chemistry. The Big Bang produced hot gas clouds of hydrogen and helium, which condensed to form galaxies and individual stars.

Stars “burn” hydrogen and helium and produce the other 90 naturally occurring chemical elements by nuclear reactions. Old stars collapse and sometimes explode as supernovae, spewing debris into the cosmos. Our Planet Earth coagulated some 4.5 billion years ago from such debris, under the influence of the Sun’s gravitational field.

The elements which make up our bodies were therefore cooked up in the nuclear furnaces of stars. We are literally “children of stardust.” The nuclear chemistry is complicated.
When the atheist astronomer Fred Hoyle investigated stellar nucleosynthesis, he reasoned that stars burning hydrogen and helium must produce plenty of carbon and oxygen. Otherwise, there would be hardly any carbon in the universe, and no carbon based lifeforms.

Carbon (atomic weight 12) could theoretically be produced by a slow “triple alpha” process:  two lithium (4) atoms combine to form a rare, unstable isotope of the light metal beryllium (8). The transient beryllium nucleus collides with another lithium to make a carbon nucleus. Later, carbon (12) can fuse with another helium (4) nucleus to produce oxygen (16).

Fred Hoyle predicted that for this to work, the carbon nucleus must have an as yet undiscovered high activation energy. At the time this was thought highly improbable. Later experiments however proved that this unexpected activation state of carbon-12 surprisingly did exist. Indeed, the high activation states of all three ions involved - lithium, beryllium and carbon, fitted together perfectly to facilitate this reaction. 
Hoyle later wrote:

“Would you not say to yourself, "Some super-calculating intellect must have designed the properties of the carbon atom, otherwise the chance of my finding such an atom through the blind forces of nature would be utterly minuscule." Of course you would . . . A common sense interpretation of the facts suggests that a superintellect has monkeyed with physics, as well as with chemistry and biology, and that there are no blind forces worth speaking about in nature. The numbers one calculates from the facts seem to me so overwhelming as to put this conclusion almost beyond question.

An atheist, Hoyle said that this suggestion of a guiding hand led him to be "greatly shaken"

“And if they have been impressed by their power and energy, let them deduce from these how much mightier is he that has formed them, since through the grandeur and beauty of the creatures we may, by analogy, contemplate their Author.” (Wisdom 13:4-5)
Let us conclude with a reflection from Pope Benedict’s “Spe Salvi.” St Gregory Nazianzen wrote that “at the very moment when the Magi, guided by the star, adored Christ the new king, astrology came to an end, because the stars were now moving in the orbit determined by Christ.”

“It is not…. the laws of matter, which ultimately govern the world and mankind, but a personal God governs the stars, that is, the universe; it is not the laws of matter and of evolution that have the final say, but reason, will, love—a Person. And if we know this Person and He knows us, then truly the inexorable power of material elements no longer has the last word; we are not slaves of the universe and of its laws, we are free… Heaven is not empty. Life is not a simple product of laws and the randomness of matter, but within everything and at the same time above everything, there is a personal will, there is a Spirit who in Jesus has revealed himself as Love.”

