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Collection of general formulas for Robertson-Walker spacetime in n = 4 dimensions. These
calculations are preparatory to discuss RFW cosmology.
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Follow notation of [1].
Assume the metric:

g = −dt2 + a2(t)

(
dr2

1 − kr2
+ r2dΩ2

)
(1a)

with the 2-sphere metric

dΩ2 = dθ2 + sin2 θdφ2 (1b)

Christoffel symbols (only nonvanishing components):

Γtrr =
aȧ

1 − kr2
Γrrr =

kr

1 − kr2
Γrtr = ȧa−1 (2a)

Γφtφ = Γθtθ = Γrtr Γtθθ = aȧr2 Γtφφ = Γtθθ sin2 θ (2b)

Γθrθ = Γφrφ = r−1 Γrθθ = −r(1 − kr2) Γrφφ = Γrθθ sin2 θ (2c)

Γθφφ = − sin θ cos θ Γφφθ = cot θ (2d)

Ricci tensor:

Rtt = −3äa−1 Rrr =
aä+ 2ȧ2 + 2k

1 − kr2
(3a)

Rθθ = r2(aä+ 2ȧ2 + 2k) Rφφ = Rθθ sin2 θ (3b)

Ricci scalar:

R = 6

[
ä

a
+
ȧ2

a2
+

k

a2

]
(4a)
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