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T ≈ me ≈ 0.5

g∗ T 3 =
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n + ν ! p + e−, n + e+ ! p + ν,

Tf ∼ 1

∆m ≡ mn − mp = 1.29

nn

np
∼ −∆m/Tf ≈ 0.27

4

E ≈ 28
4



η =
nB

nγ

η = (6.1 ± 0.25) × 10−10

1010 η = 273.9 ΩBh2



Big Bang Nucleosynthesis

Helium, deuterium and neutron abundances

Xn =
nn

nn + np

Delay due to

small η

Saha equation

nD

nn
=

3

4
η

�
4πT

mp

�3/2

e
B/T

where B = mn + mp − mD = 2.22 MeV
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ds2 = a2(η) [(1 + 2Ψ)dη2 − (1 − 2Φ)dxidxj]

Φ

a2(η, x) = a2(η)
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1 +
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)2
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k
kη % 1
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Ψ
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Neff = 4.34+0.86
0.88
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