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The beginning of the worldThe beginning of the world



  



  

Since everything that is in motion must be moved by something, 
let us suppose there is a thing in motion which was moved by 
something else in motion, and that by something else, and so on. 
But this series cannot go on to infinity, so there must be some 
First Mover.
                                                                      Aristotle, “Physics”



  



  

For every apparent change in respect of position is due to 
motion of the object observed, or of the observer, or indeed to 
an unequal change of both.

Copernicus, “de Revolutionibus”



  



  



  



  



  



  



  



  



  



  



  



  



  



  

BANG!



  

Cosmic HistoryCosmic History



  

The cosmic cocktail: matterThe cosmic cocktail: matter



  

The cosmic cocktail: radiationThe cosmic cocktail: radiation



  

The cosmic cocktail: vacuumThe cosmic cocktail: vacuum



  

History of the universe: abridgedHistory of the universe: abridged



  



  

Looking out in space = looking back in time

James Webb
Space Telescope



  



  



  



  



  



  



  



  



  



  

The Cosmic Microwave BackgroundThe Cosmic Microwave Background

(Image: ESA and the Planck collaboration)



  



  
(Image: Pablo Carlos Budassi)



  



  

InflationInflation



  

Vacuum energy and inflationVacuum energy and inflation



  



  



  



  



  

Inflation makes the universe flat and smoothInflation makes the universe flat and smooth



  

Quantum fluctuations source structureQuantum fluctuations source structure



  

Primordial perturbationsPrimordial perturbations

(Image: ESA and the Planck collaboration)



  



  



  



  



  

God is infinite, so His universe must be too...
He is glorified not in one, but in countless 
suns; not in a single earth, a single world, but 
in a thousand thousand, I say in an infinity 
of worlds.

-- Giordano Bruno, 1584
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