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FOREWORD



Looking up at the night sky, the Universe might look like a
tranquil, unchanging place. Its vastness is familiar – the
skies look practically the same when you’re an adult as they did
when you were a young child. The Universe has the feeling of
being eternal. But, really, the Universe is constantly changing –
we just don’t notice it. We can see objects like planets and the
Moon gliding across space because they are closest to us, but
far beyond our solar system are trillions of stars and galaxies
hurtling and expanding across the cosmos. We can’t see their
movements in our skies because they are enormously far away
from our little corner of the Universe.


You may have already read books about the 13.8-billion-year
history and formation of the cosmos, but how much do you
know about its future? This fascinating book will reveal all.
We cannot flip back the pages of the Universe’s story to replay
its past, and likewise we don’t have a time machine to zoom
forward into its future. But scientists are able to piece together
evidence to have a pretty good idea. By looking at a snapshot of
the Universe in the present, scientists can begin to work out the
evolutionary paths of objects within it. This knowledge allows
scientists to describe changes to come, by applying current
astronomical facts to the future behaviour of the Universe.
From observations over time, it’s clear that the whole
Universe is changing – and it will certainly look quite
different in billions of years to come.
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Not only is space expanding but so too is our understanding
and interpretation of the scientific principles that control the
fate of the cosmos and everything within it. Space is a place of
many mysteries with thousands of scientists across the world
working to solve them. Perhaps you could become part of the
next generation of scientists and take up the challenge – there
will always be more fascinating, unresolved questions to answer.
What an inspiring career that would be!


This search for scientific knowledge is for everyone and it is
interwoven into our daily lives, whether we realise it or not. By
its nature, science evokes curiosity and ingenuity – values that
Professor Raman Prinja and we at Royal Observatory Greenwich
endeavour to foster in people of all ages. We are proud to
support books such as this one, written by a scientist whose
passion for this knowledge-hunt is infectious.


Looking to the future naturally enlivens our inquisitiveness and
fans the fire of our imagination. We hope that after reading this
book you can look up at our Universe and make more sense of
that perplexing expanse of space.


Dhara Patel
Senior Manager of Astronomy Education
Royal Observatory Greenwich
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COSMIC
TIMELINES



Our planet, our solar system, our galaxy and even
the entire Universe change as time goes by. Planets
are gliding in orbits around the Sun, new comets pass
through our skies, old stars die, new stars are born, and
hundreds of billions of galaxies are racing away from each
other in space. In this book we are going to take a very
special journey to explore the future timeline of changes
to the Universe.


We often use timelines to take us back through the Earth’s past. In human
history we have timelines that go back thousands of years to describe life
in various points of history: prehistoric times, ancient Roman civilisations,
Chinese dynasties, the Industrial Revolution – right up to the 21st century.


Our universe also has a past timeline, but it stretches back 13.8 billion years!
That’s when the Universe is thought to have begun with a Big Bang. Matter,
energy, space and time all came into existence at this moment. During this
13.8-billion-year history, the amazing Universe formed atoms, stars, galaxies
and eventually planets, including our Earth, where life thrives today.


Midnight on
1 January


The Big Bang
occurs


February


15 March


Our Milky Way
Galaxy forms (which
actually happened
11 billion years ago)


April


May


June


July


August


31 August


The solar system
starts to assemble


September


3 September


Our planet Earth
has formed


30 September


Bacteria made of single
cells appear on Earth


October


November


5 December


More complicated
organisms made of many
cells appear on Earth
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December


25 December


Dinosaurs are stomping
around on our planet


6:00 AM on
30 December


A giant asteroid
or comet crashes
into Earth, leading
to the end of the
dinosaurs’ reign


12:00 PM on 30 December


The beginning of primates
(the type of mammal we
are) on Earth


11:59 PM on
31 December


Pyramids
built by
the ancient
Egyptians


Final
10 seconds
of the year


Entire human
history, from ancient
Egyptians to today!



Our model shows that
the full span of human
history is incredibly tiny
when compared to
the vast age of
the Universe.


A (time) scale model


Time periods that cover billions of years can be difficult to grasp
because they are so much longer than what we are used to in our
everyday lives. So, imagine instead that we compress the entire
13.8-billion-year history of the Universe into a single (Earth)
calendar year. On this 1-year scale model, every month represents
just over a billion years and every hour is around
1.5 million years! The image
below shows major events of
the Universe marked out
along the model year.
















