What was
behind the
Big Bang?

Until around a century ago, most
scientists clung to the Aristotelian
view of the Universe as everlasting
and unchanging. In 1917, Einstein
found that his new theory of
gravity, General Relativity (GR),
refused to conform to this ancient
view and he was forced to alter his
equations. It quickly emerged that
he had blundered and that the
Universe is actually expanding,
as if blown apart in a huge
explosion billions of years ago.
Cosmologists have since
uncovered compelling evidence
for this ‘Big Bang’ and are now
occupied with attempting to
discover its cause. Quantum effects
known as scalar fields are thought
to have propelled an initial period of
extremely rapid expansion, known
as inflation, and to have triggered
the release of radiation and matter
we call the Big Bang. The major
challenge now is to explain the
origin of these scalar fields, and to
show that they actually existed at
the moment of creation.
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The Big Idea

Robert Matthews celebrates the day the cosmos was born f

The Big Bang theory is the
best model cosmologists

nave for the origin and «
evolution of the Universe. |
But is it really the whole
story? And what happened
before the big event? \

Next time you're looking for something inspiring on TV, ‘

find the channel-tuning button and press it until you're W!‘at are

between channels. Look closely at the blizzard of static ml(l'owaves", ‘

that covers the screen. Around one per cent of it is A form of electromagnetic radiation

microwave energy which started out as heat from the | \with wavelength between 1mm and

Big Bang almost 14 billion years ago. 30cm, microwaves lie between |
B oo infrared radiation and radio. This has |

In the beginning... led to applications ranging from

Of all the scientific advances of the last century, none is cooking food, to mobile phones and

more awe-inspiring — or more perplexing — than the satellite communication. In fact, it

discovery that our Universe began with a colossal was an aerial designed for satellite

explosion and has been expanding ever since. Itisa communication that revealed the

conclusion so profound that even Einstein, the most reality of the Big Bang.

radical scientist of modern times, struggled to accept it.

How could a universe just come into existence from

nowhere? What triggered it — and where did the matter
we now see come from?

After decades of effort by both theoretical and
| observational astronomers, answers are now starting to
emerge, based on hard evidence rather than speculation.
But they paint a picture of a universe farmed by forces
whose origins and power are barely less miraculous than
the Biblical account of the Creation.

[t's enough to make one almost nostalgic for the
simple view of the cosmos put forward by the Greek =

Decermnber 2004 Focus 73















