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Introduction

Every being has a story. A time
when they came into existence; a time when they were moulded and
transformed through circumstance and experience; a time when they
begin to age and decay. Cultures, too, have their stories. Many of
these we know as myths, as ancient ways of explaining how our world
came to be. For the human, story helps us to create meaning and to
understand events. Story contextualises. In a world where we have
constant and immediate access only to our own thoughts, words and
deeds, we need story to locate ourselves within the larger context
of life of which we are just a part.

Throughout history each
cultural group has had a creation story or myth. This was the story
within which they oriented their lives. It acted as a guide by
which to navigate through life’s uncertainties and difficulties.
Using analogy, it sought to explain such phenomenon as human
suffering and death. It was a mythical answer to the fundamental
existential human questions such as why are we here, do we matter,
is there a God? Our creation stories are important because they
reflect the beliefs and value systems that a culture holds and in
turn help to shape the beliefs and values of individuals. For a
long time, much of the Western world has been without an effective
creation story. This has led to a disorientation in the human
condition, to whole cultures not knowing who they are or where they
have come from, to mindless destruction of the ecosystems that
sustain us on this planet, our only home, the creation.

A new creation story is needed,
one that is both mythical and based on fact, that transcends
religion but can incorporate it, that enunciates scientifically but
with the vision of the poet, one that speaks to people with the
power to awe them back into life. The story being told in this book
is that story. It is the story of that which is the ultimate
context. It too, has its own story, a story that the people of our
times are the first to be able to tell. This is the story of the
Universe. It is also the story of Earth, of life, of the human and
of the power of conscious thought.

Thomas Berry once wrote how
Earth is primary and the human is derivative. By extension it can
be said that the Universe is primary and that Earth is derivative.
The Universe does not exist ‘out there’ in space, it is in us, part
of us, as we are for our short lives, part of it. But this is
knowledge that we are only newly acquiring and it is the people of
this century who, with the information from the sciences, can speak
for the first time in history about the Universe in which we live.
We are now able to know certain things about it, such as how it
began, how old it is currently estimated to be, how it evolved and
transformed through time, and the structures and dynamics that
govern it. We also have greater knowledge of Earth, the part of the
Universe that we are most intimate with, that we have direct access
to, and the part of the Universe that physically formed us.

The story of the Universe is
the epic unfolding of the world, an evolutionary tale of awesome
scope. It speaks of unity and diversity, of desire and curiosity,
of wonder and awe. It speaks of creativity and imagination, of
death, destruction and transformation. It is the story of science.
It is the story of spirit. It is the story of all beings, extinct,
present and yet to be born. It is a sacred story of magical
unfolding, a story that is still being born and told in you and me,
now. It is a story, once known, that has the power to inspire our
species into becoming the species we were born to be.

* * *



IN THE
BEGINNING
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The Universe flared into
existence 13.8 billion years ago. That’s 13 800 000 000 or 13.8
thousand million years: an inconceivably huge and incomprehensible
timespan. Its appearance is a moment of intense mystery; we cannot
say, and perhaps never will be able to say with any certainty, how
or why this happened. It is tempting to view the process, in our
imaginations, from the outside - as some kind of explosion
expanding into space. This is a mistake, because there was no
‘outside’, no pre-existing space for the Universe to unfurl into.
Both space and time emerged with the Universe; they had no
existence before it. Our conception of an explosion also implies a
single point of origin. But wherever we go in the cosmos, wherever
we set up our telescopes to observe the superclusters of galaxies,
we will find them racing away from us. The expansion of the
Universe is omnicentric; its point of origin is everywhere. Our
imaginations are incapable of comprehension; our only sanctuary is
our sense of awe.

The emergent fireball was a
formless void of incredibly intense temperature and density; but it
was expanding and cooling fast. After the tiniest fraction of a
second, gravity, electromagnetism and the two other forces that
shape our reality, the strong and weak nuclear force, began to
unfurl from the chaos. The fireball seethed with photons, miniscule
bundles of energy. When two photons collided they destroyed each
other, but conjured into being paired particles of matter and
antimatter. When these met they were in turn annihilated, in the
process creating a photon of light. Each particle collided with
another, disappeared and scattered in a new form millions of times
in every instant.

This cauldron of creativity and
destruction continued until the Universe was a second old, when the
temperature had declined to ten billion ˚C - too cool for photons
to collide with sufficient energy to be obliterated. So the
creation of new matter/antimatter pairings ceased. As the remainder
of these continued to annihilate each other, it transpired that for
every billion antimatter particles, a billion and one particles of
matter had been created. From this trifling, miraculous asymmetry
the substance of our Universe was brought forth.

* * *



ATOMS

By the time all the antimatter
had disappeared, matter had organised itself into three forms –
protons with a positive charge, electrons with a negative charge
and neutrons with no charge. After three minutes, temperatures had
declined to a billion ˚C and neutrons and protons were moving
sufficiently slowly to begin to be able to form themselves into
small atomic nuclei. Seventeen minutes later, when the temperature
had dropped below 10 million ˚C, it was already too cool for them
to do this. The vast majority of matter was still in the form of
single protons, which are the nuclei of the element hydrogen. About
a quarter of the mass had formed helium nuclei, with two protons
and two neutrons, while a trace had become heavy hydrogen (with a
single proton and neutron) and a couple of heavier elements.

Although the Universe had
expanded substantially since the beginning it was still
fantastically dense. Photons of light could only travel for a
fraction of a second before they interacted with electrons and
protons and were scattered or absorbed. We experience a similar
phenomenon, albeit at vastly lower temperatures, when it is foggy;
light cannot travel freely as it is repeatedly scattered by
molecules of water vapour. It took around 380 000 years for this
impasse to shift. Electrons have a tiny mass – about two thousandth
of that of a neutron or proton – and so all this time they had
continued to career around at huge speeds. Now the temperature had
fallen to 3000 ˚C, and they were moving slowly enough to begin to
notice the electrical attraction of the protons. All over the
Universe the electrons were drawn into relationship with protons,
forming atoms of hydrogen and helium. This represented a dramatic
shift of scale. From our perspective atoms are tiny – 100 million
can line up side by side in each centimetre - but from the
perspective of a nucleus they are vast structures, with a radius
over 10 000 times as large. There was no intimation that such a
revolutionary development was about to happen, but the potential
for future creativity was deeply enhanced. Such moments of intense
surprise, in which a new reality unexpectedly emerges, will be a
recurring theme as the story unfolds.

Atoms are, to a large extent,
transparent to light and so for the first time the primeval light
from the fireball decoupled itself from matter and moved freely. As
it travelled across expanding space its wavelength was gradually
stretched. Today this afterglow of the Big Bang appears in the
microwave part of the spectrum and is detectable by radio
telescopes; it is called the Cosmic Microwave Background (CMB)
radiation.

* * *



STARS

After 10 million years the
wavelength of the CMB was stretched beyond the visible spectrum and
the Universe entered a period known as the Dark Age. But hydrogen
and helium were busy organising themselves for a new development.
At decoupling they had been very uniformly, but not perfectly,
distributed. Where they were slightly more concentrated they were
able to gravitationally attract more atoms to themselves and in
this way clumps of material gradually formed. By 200 million years
these had collected into vast clouds of gas, which began to
collapse in on themselves, compressing and heating their centres.
When temperatures reached 3000 ˚C, atoms were stripped of their
electrons. But the collapse continued unabated until the core
became so dense and hot - with temperatures exceeding 10 million ˚C
- that conditions in the first minutes after the Big bang were
recreated. Hydrogen nuclei began to fuse together into helium
nuclei, releasing vast amounts of energy. This created an outward
radiation pressure which halted the inward collapse of the cloud. A
new self-organising structure, the first star, was falteringly
finding its equilibrium. Soon, stars were lighting up throughout
the Universe; the Dark Age was over.

The Sun is a star, transforming
hydrogen to helium in this way and bathing us in the light released
by the reaction. All life on Earth is dependent upon it. But what
is most critical about stars at this stage in our story is that
they are alchemical; they forge new elements that have not existed
before. The
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