Geometry of spherically symmetric spacetime
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Collection of general formulas for spherically symmetric spacetime in n = 4 dimensions. These
calculations are preparatory to prove Birkhoff theorem.
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Follow notation of [IJ.
Assume the metric:

g= _eZ(X(t,r)dtQ + e2ﬂ(t,r)dr2 + I_QdQQ
with the 2-sphere metric
d0? = d6? + sin? d >

Christoffel symbols (only nonvanishing components):
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Riemann tensor:
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Ricci tensor:

Ry = (028 + (0,8)% — 8,00, 8) 4+ 2P (920 + (0,)? — D,0d, 3 + 20 18,a)
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Ry = 2r 10,8 Ry = 6_2’6(r8r5 —rda—1)+1 Rys = Rog sin? 0
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