
Formulary

1) Fundamental constants

~ = 1.05 · 10−34 [Js]

kb = 1.38 · 10−23 [J/K]

c = 3 · 108 [m/s]

G = 6.67 · 10−11 [Nm2/kg2]

e = 1.6 · 10−19 [C]

MPl = 2.18 · 10−8 [kg] = 1.2 · 1019 [GeV]

2) Relations between units

1 [GeV] = 1.6 · 10−10 [J] = 0.51 · 1014 [cm−1]

= 1.5 · 1024 [s−1] = 1.2 · 1013 [K]

= 1.8 · 10−24 [g]

1 [g cm−3] = 4.3 · 1018 [eV4]

1 [pc] = 3 · 1016 [m]

3) Cosmological parameters

H0 = 70 [km s−1 Mpc−1]

ρc = 0.9 · 10−26 [kg/m3] = 4 · 10−47 [GeV4]

M⊙ = 2 · 1030 [kg] = 1.1 · 1057 [GeV]

Age and current temperature of the Universe :

t0 = 14 · 109 [a], T = 2.73 [K].

Age and temperature of the Universe at the time of
equality between matter and radiation densities :

teg = 1400(Ωmh
2)−2 [a], Teg = 5.5 Ωmh

2 [eV],

Ωm = 0.3, h = 0.7.

4) Thermodynamic
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Ultra relativistic :
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5) Christoffel’s symbols
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6) Friedmann’s equations
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7) Structure formation

Jeans mass and length :
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