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Timeline of Particle Cosmology

D. Baumann, TASI Lectures on Primordial Cosmology, arXiv:1807.03098.



Radiation Domination

Relativistic:
Non-relativistic:



D. Baumann, TASI Lectures on Primordial Cosmology, arXiv:1807.03098.

BBN

WIMP

Effective (energetic/entropic) relativistic degrees of freedom

Aside: Entropy scales differently. We won’t need this:





D. Baumann, TASI Lectures on Primordial Cosmology, arXiv:1807.03098.

Neutrino Decoupling: Photon Heating



D. Baumann, TASI Lectures on Primordial Cosmology, arXiv:1807.03098.

Proton/Neutron Freezeout: BBN Begins

Neutrons continue to decay (proton stable):

When cool enough for deuterium (p+n) to survive:
neurons funnelled into D



B. D. Fields, The Primordial Lithium Problem, 
Annual Review of Nuclear and Particle Science 61, 47 (2011) [arXiv:1203.3551].

BBN continues:



R. Cooke, Big Bang Nucleosynthesis, arXiv:2409.06015.

• Ratios of light elements very sensitive to baryon density
• Excellent agreement between prediction and observation
• Nails down baryon-photon ratio independent from CMB

• Issue: Li problem – disagrees by factor of 3
• However, both theory + observations harder



Neutron lifetime
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