Introductory Astronomy

Week 8: Cosmology
Clip 4: Our Universe: First Look
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Cosmological Parameters
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Dust Universe
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First Look Back

The past was denser #o(t) = ppoal(t)
It was hotter o(t) = v(to)a(t)™
Hydrogen ionized until z;,, ~ 1000 recombination tio. ~ 380ky

Before that baryonic matter and radiation exchange
energy rapidly maintaining thermal equilibrium

Radiation dominated #z(t) = proa(t)* until
AQRT = QR’()/QDJ) = 1.58 X 10_4 zrr ~ 3300 trp ~ 95 ky
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Temperatures and Species

Gas of particles at 7 = ”;_CQ will be relativistic
B
Energy spectrum blackbody. Mean energy ~ 57
4
Energy density p = g%

Cosmic expansion redshifts energies
preserving blackbody spectrum 7(t) = Toa(t)

Far in the past, everything is relativistic
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