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The Birth of the Universe

The birth of the universe is variously depicted in myth, art and 
religion. victor Weisskopf. MIT Professor and distinguished senior nuclear 
physicist, has just published a magnificent short article about the mystery 
and the science of the universe's beginning: the first moments of the "Big 
Bang.". The article appears in latest (16 Feb) issue of the biweekly "New 
York Review of Books." It's highly readable, and I recommend it heartily. 
Vikki, as he is known to most of his colleagues here in Boulder and 
elsewhere, finishes his article with, "...to me , Franz -Joseph Hayden's 
oratorio 'The Creation' is the most remarkable rendition of the Big Bang. At 
the beginning we hear a choir of angels singing mysteriously and softly, 'And 
God Said Let There Be Light' and at the words 'And There Was Light' the 
entire choir and the orchestra explode into a blazing C-major chord. There 
is no more beautiful and impressive presentation for the beginning of 
everything."

Vikki also points out that in the Old Testament light was created on the 
first day, but the sun only on the fourth. In modern theory of the Big Bang, 
light came first, some 12 billion years ago, created by a chance fluctuation 
in the pure vacuum of empty space. The sun came only much 1 ater after the 
explosion of a supernova star whose collapse and subsequent outburst created 
the heavier e! ements from which came our s u n , the pi anets, and indeed the 
very building blocks of life. The history of the period after 300,000 years 
from the Big Bang, Weisskopf says, is pretty well understood, though many 
details are stil I obscure, 1 ike how 1ife came to be.

As Weisskopf explains, we have speculative theories about what happened 
in the birth of the universe from a millionth of a second after the primal 
bang to 300,000 years later. What came in that first millionth of a second 
is shrouded in deep mystery. In the incredibly high temperatures of over 20 
trillion degrees C, only the most elemental particles, electrons, quarks and 
anti-quarks and a few other exotic particles can float in the super-hot gas; 
everything es se is dissociated «

The cataclysmic outburst gave rise to the expanding universe as we see 
it today. Our most powerful telescopes can reach out to the boundary which 
the universe had reached after 300,000 years. We can see stars as they were 
most of the way back to the Big Bang. But there are some big unknowns. The 
motion of the expanding universe suggests that we are able to observe, in all 
the galaxies of visible stars, only about 10% of the matter that must be 
there to make it expand as it does. Where is the "missing mass?"

Another baffling enigma is what happened before the Big Bang, and what 
event caused the Big Bang. A few physicists have dared to march into this 
domain. Four in particular have made strides: Alan Guth of MIT, Alexander 
Vilenkin of Tufts, Andre Linde of USSR, and Stephen Hawking of England. They 
conjecture that two kinds of primordial vacuum existed: "true vacuum" and
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"false vacuum." The true vacuum was utterly devoid of matter or energy; the 
false vacuum contains no matter but does have energy in it. The false vacuum 
must expand suddenly and explosively, once it forms.

A false vacuum is the origin of the Big Bang in their view. They say 
that a chance fluctuation in the true vacuum can give rise to false vacuum 
with energy in it, and this then blows up. Their speculations are a bit hard 
to comprehend, but fascinating. And if they are right, there may be many Big 
Bangs, and many expanding universes, many places where second-generation 
stars like our sun are born, rich with planets and perhaps with life. Times 
and distances are so great that it is doubtful that the matter from another 
Big Bang will interpenetrate into the universe created by our Big Bang, but 
it might occur in a few billion years. Will there be intelligent creatures 
around to know that it has happened?
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