Quantum Fields—from the Hubble to the Planck Scale Selected Solutions

20.10 Temperature-time relation.

We use the Friedmann equation for a radiation-dominated universe, H? = 87/3Gp, together
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Solving for ¢

and inserting constants
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and using that s~! = 6.6 x 1072 GeV, it follows
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Thus at t = 1s, the temperature is close to the decoupling of e e™. Below it is g. = 29/4, above
g« = 43/4. Instering g. = 43/4, it follows T'= 1.2 MeV.
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