Modern Cosmology




Overview

® structure of the universe
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the universe: 3000Mpc

:50Mpc
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supercluster







Cosmology is a two-millennium-long retreat from




(and yes, modern science does have




“Let us concentrate
on abstract
problems, said I, in
astronomy as 1n

PlatO geometry, and
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Ptolemy

geocentric

epicycles

usable for producing almanacs
sky-geometry, divorced from sky
four elements, plus quintessence




Copernicus

heliocentric
still lots of epicycles
no better at ephemerides
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Kepler

oLy




Newton &







Einstein

geometry of spacetime
large-scale structure of spacetime
highly mathematical

...but still fundamentally simple!
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S = Akgc® /4G




The particle zoo

® Electromagnetism - This is the force that drives
motors,comprises radio waves, keeps the electrons
circling the nucleus, and stops us falling through the

floor.
/@ Weak nuclear force Respon5|ble_ for radloactlve

..' | L__r, _'_I._-_I_:l-:;.'-‘._'r-_:,__.-'-.1.,_i.~ ks 'r,' e :i.". "-‘-.' y | ,:'l-; f' '; .4: ;I.r“‘ l‘- i _.i'.._ !-. ‘:"-'.!{l‘n g




The particle zoo (2)

® Gravity - In this picture, gravity is the stage on which
~all of the cest of phyS|cs takes place and Dot
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Big bang
nucleosynthesis

-~ dlpner-betne-gamow paper
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Unification
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Big bang timeline

® |037s — |0-3°s: inflation

® |0-3s — Is: particle physics

® |s — 3min: nuclear physics, nucleosynthesis
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What drives
inflation?

o
- Symmetry breaking of an
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