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Planck Era

Figure 17.4 This timeline summarizes conditions and transitions

that marked the early eras of the universe,

time Temp

o

N

t~10° yr
t~4%x10° yr
t~5%10%yr
t~ 107 yr
t~5x108yr
t~10° yr
t~4x10° yr
t~9x10°yr

Event

Planck scale (speculative)

GUT scale (speculative)

Inflation (speculative)

Standard Model forces emerge

WIMPs decouple (speculative)

quarks condense into baryons (baryogenesis)
proton-antiproton annihilation ends
neutrinos decouple

electron-positron annihilation ends

Big Bang Nucleosynthesis
Matter-radiation equality

Atoms form, CMB emerges

Gas temperature decouples from radiation
Dark Ages

Cosmic dawn (first stars)

Galaxies form

Peak star formation

Sun forms

t~13x10° yr Life on earth

Early U radiation dominated

tS10° yr
a~ 12
T~a!

Tt ~ constant
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