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Connecting Physics
With Faith

The Big Bang and Creation of the Universe:
The Cosmological and Biblical Viewpoints
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Cosmology

ACosmology is the study of the o
beginnings of time and space ¢

0 Sciencg
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itself!
A Cosmologists want to answer

guestions about how did universe
end up as it did now and why
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ASince the dawn of existence, A -
humanity has stared up and Nea Y,

wondered how did we get here ™~

A Some of the earliest ideas placed
the Earth at the centre of the
Universe
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Modern Cosmology

AThe foundation of modern
cosmology came from Copernic?; 8
who resolved that in fact the Earth™ "
was not at the centre but just one
part of a larger system
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The Big Bang

AThe current accepted theory of
the early universe is that
everything we see was formed at b
singular moment in time:

The Big Bang
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Big Bang Expansion

13.7 billion years
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AWe have measured that the
beginning of our universe G2 ;
occurred somd3.8billion years
ago:
A 13,800,000,000years
|s a prettyBIG number!
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Put in Comparison: @

The Earth has a circumference of
roughly4,000,000,000 cm!

Universe Is amany years olds there
areOY | N2dzy R NR A\ Kf &

33,000trips from St Marys téichmond
Would take abou67 working years

IOP Institute of Physics

South East Physics Network Outreach



% StMary’s
~Ses  University
o8 Twickenham
- London

The Moment ltself

A Physics describes this beglnnlng yo¥
as asingularity, ' '

A Singularities are best described In
f F @Yl yQa ( SgNdraliceda A YL

A Despite our best intentions, we cannot
understand exactly what happens
before or evenat the beginning!
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After The Big Bang

A After this moment of creation, -~ A -
observations tell us that that this

very hotanddenseuniverse
began toexpandandcool

AThis expansion appears to
continue today, most of the far
stars and galaxies we see are
expanding away from us
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Three Stages of Development

00 Sclence

AWe can split up the rest of the -~
universes lifetime into three
separate stages of growth:
I Very Early Universe
I Early Universe
I Structure Formation
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Very Early Universe

AFrom Big Bang th0'2seconds: A~ -
0.00000000000%econds

AA very small number!

There are as many very universes Iin
1 secondas there areem around
300 earthg!
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Aln this time, there were no atoms, a\
no particles as we see them today oN
just pure, hot energy 5

A Unification of different types of
energy

AThere was ndight, gravity or
nuclearforces, there werall
together as one
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Early Universe

P

happened were In thérst three  : KX
minutes
AThe beginnings of the first

particles formed, the very first
sub-atomic constituents

A It took another300,000years for
atoms to fully form

AMost of the interesting things th at,*““f
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Observing the Early Universe
AThe universe up to now is sitting -~

AY | RSyas aTz%ﬁhg
ALight and matter continually e

Interact, visibilitywould not be
great In this early universe!

AThe transparency starts at a
critical point in cooling

O,/[’/
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The Cool Universe

forming an emission cloud in all *
directions

AThis cloud has expanded and
cooled down, we now call it the
Cosmic Microwave Background,
CMB

ARadiation escapes from matter, ;
&
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