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redshift z

temperature T

Inflation

Baryogenesis

EW phase transition

QCD phase transition

Dark matter freeze-out
Neutrino decoupling
Electron-positron annihilation
Big Bang nucleosynthesis
Matter-radiation equality
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Photon decoupling
Reionization

Dark energy-matter equality
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Radiation Domination
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photons (2), W+ and Z° (3 - 3), gluons (8 - 2), and Higgs (1)
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Figure 3.4: Evolution of relativistic degrees of freedom g, (1) assuming the Standard Model particle content.
The dotted line stands for the number of effective degrees of freedom in entropy g, <(T).




type mass  spin

quarks 173 GeV
4 GeV

1 GeV

100 MeV

5 MeV

2 MeV

gluons

leptons

gauge bosons

Higgs boson | 25 GeV
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Step 0: Step 2:

Equilibrium Step 1: Neutron Decay Step 3:
Neutron Freeze-Ohut Helium Fusion
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Time after Big Bang
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B. D. Fields, The Primordial Lithium Problem,
Annual Review of Nuclear and Particle Science 61, 47 (2011) [arXiv:1203.3551].
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Neutron lifetime
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