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Tutorial 2 — Answers

Question 1
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Use the substitution z = %
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where « is the radiation constant.
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Since 7 is conserved during the expansion we have (m, = proton mass):
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where Q0 = '%?, Peo = % is today’s value of the critical density and Hy, =

100 h km/s/Mpc.

Since there are ~ 10° photons for every baryon, there are enough high energy photons
in the tail of the black-body distribution to keep deuterium from forming. The
condition for deuterium to be able to form is roughly n,(hv > 2.2MeV) < ng. This
does not occur until £7" is well below 2.2 MeV.



