Geometry of Robertson-Walker spacetime
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Collection of general formulas for Robertson-Walker spacetime in n = 4 dimensions. These
calculations are preparatory to discuss REW cosmology.
GR class @ Jena FSU, WS 2019/20 http://sbernuzzi.gitpages.tpi.uni-jena.de/gr/

Follow notation of [IJ.
Assume the metric:

2, .2 dr? 2102
g=—dt +a(t)<1_kr2+rd9> (1la)
with the 2-sphere metric
dQ? = d#? + sin? fd¢? (1b)
Christoffel symbols (only nonvanishing components):
ry, =T9 =17, I, = aar? I, = hysin® g (2b)
rf, = Ff¢ =1 ro = —r(1 — kr?) [%e =T sin? @ (2¢)
sz = —sinfcosd Fﬁg = cot 6 (2d)
Ricci tensor:
Ryt = —3iia™" R, — % (3a)
Rgg = r*(aii + 2a* + 2k) Ry = Rpgsin® @ (3b)
Ricci scalar:
2
R6[Z+Zg fQ] (4a)
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