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Early Universe
Lectures at Canary Islands Winter School 2022

Outline:

1) CMB & BBN

2) Baryogenesis

3) Inflation (background)

4) Inflation (perturbations)

Literature

● Bailin, Love : Cosmology in gauge field
theory and string theory

● Baumann: TASI Lecture Notes Inflation
arxiv: 0907.5424
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0) Some GR & equilibrium thermodynamics

Einstein‘s equations:

metric matter

→ Friedmann equations:
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matter radiation equality

time evolution of energy densities:

equality temperatures:
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Propagation of sound waves

degrees of freedom at T ~ eV:

Propagation of sound waves

 depends on plasma properties

 and initial conditions (→ inflation)

 locally 

→ CMB anisotropies
→ lectures by Fabio Finelli
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Arno Penzias, Robert Wilson 1964

PLANCK Satellit,
2009 - 2013

COBE satellite,
1989-93
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2) BBN    Formation of light elements

a) neutron freeze-out

b) deuterium formation 
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c) light element abundances

➔ small η delays 4He formation (due to D photo dissociation)

➔ fraction of n is lost to n-decay

➔ 4He abundance as measure of baryon-to-photon ratio η

( similar for 3He, D, 7Li )
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observed abundances

colored bands: BBN predictions

Fig. from PDG
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