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Problems

Q1 — From Tovs = 2.725 K, compute the reduced photon density today €2, ¢ h?,. where
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For this question, give a literal expression of ., o hi,.

hioo =

You might need:

Q2 —Using Q0 h3gy = 0.11 and Q¢ 3y, = 2.5x 1072, evaluate the scale factor a.,, and the redshift
at which matter and photons had the same energy density.

Q3 — What is the comoving horizon size at this redshift?

Q4 — Calculate the temperature 7, and the number density n, of the relic neutrinos. Deduce 2, =
Q0+ Q 0, and the a,, scale factor when matter and radiation had the same energy density. Assume
3 types of neutrinos, and that
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