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Introduction.
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Timeline: from Light to the Dark Ages.
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?

← lpl = (hG/c3)1/2 = 4 · 10−33cm
tpl = lpl/c = 1.3 · 10−43s
mpl = (hc/G)1/2 = 5.5 · 10−5g10−40s1030K

← Inflation.

← Symmetry-breaking: Gravity and strong-electroweak force.
10−30s1025K

10−20s1020K

← Symmetry-breaking: electro-weak and strong forces.

10−10s1015K

← Baryogenesis. Formation of protons and neutrons from quarks.
1s1010K ← e+, e− - annihilation, Neutrino decoupling. Helium synthesis (25 - 30%).
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?

Matter dominated Universe.
← Structure formation in the Universe.1010s105K
← Hydrogen recombines. CMB Radiation propagates freely.

← Formation of the Sun.
← End of Stars. Entering the Dark Ages.

1020s10−2K

← End of Galaxies.
1030s

1040s
← Proton decay (in e+, γ, ν).

1060s Years. Black hole evaporation.
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Cosmological Parameters.

� Cosmological densities: ΩΛ, Ωm = Ωb + Ωcdm + Ων, Ωγ, Ωk

� Equations of state: wΛ, ẇΛ

� Age, expansion rate: to, Ho

� Degree of inhomogeneity: AS, nS, AT , nT , σ8

� Opacity: τ
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