The Big Bang Cosmology:
Lecture #3
The Universe: from Today back to BBN
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The present Universe

Friedmann equaiton for the present Universe
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The present Universe MD/A transition

Deceleration—acceleration transition
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The present Universe RD/MD transition

matter-radiation (RD/MD) transition
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The present Universe RD/MD transition

matter-radiation (RD/MD) transition

(8) = Zope [ (%) s (2)']
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The present Universe The age and the horizon of the Universe

The age of the Universe
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The present Universe The age and the horizon of the Universe

The size of the Horizon: visible part of the Universe
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The present Universe Brightness—redshift dependence

Brightness—redshift dependence in the Universe
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hence, for the brightness (the flux as mesuared by a detector) one has
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The present Universe Brightness—redshift dependence

Degeneracies in brightness—redshift dependence
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The present Universe Brightness—redshift dependence

Brightness—redshift dependence: SN la
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The present Universe Brightness—redshift dependence

Brightness—redshift dependence: SN la
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The present Universe

Cosmological parameters from SN la

Brightness—redshift dependence
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Recombination temperature

Temperature of the recombination

meT \ /2
ne:ge< zen) ele=me)/T = ge =2,

T\3/2
Np =0p (mzpn ) elle=M)/T gy =2,

3/2
Ny =0On (mHT) elinm)/T , Ou=4

21

Tt Np(Tr) 2 Nu(Tr)

baryon number conservation
I"ID<F”H:nE5 ) nB(T):anY(T)7
chemical equilibrium
pre—H+y:  Up+le=pn

electroneutrality
np = ne

Dmitry Gorbunov (INR) Lecture #3 28 Jan 2007, Dubna, DIAS-TH

14/19



Recombination temperature

Temperature of the recombination
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Recombination time E'g
Recombination: time
recombination: np ~ ny ~ 1 T, =0.33eV
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Recombination last scattering

Last scattering: ye — ye
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Recombination horizon

Recombination: horizon

matter domination:
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Recombination angular size

Recombination: angle
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