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):

Fit = O I = =Mg.a oo = —re~ %8 szb = —sinfcosf
Fir - arOt F:r = atﬂ ;(;5 = *7’6726 Sin2 0 F?¢ = r71
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Riemann tensor:

R! 2B~ (926 + (8,8)% — 0yadyB) + (8: 88 — D2x — (0:)?)

rtr —

Rbip = —re 9, Rfﬁw = —re ?Psin? 00, RS o= —re 290,83
Rzam = —re”**sin” 09,3 Ry,g = re 00,3 Ry = re” 2% sin” 09, 8
RZ% = (1—e?)sin?0

Ricci tensor:

Ry = (028 4 (0,8)? — 0100, 8) + 2= (9%a + (0,a)? — 8,0, 8 + 2r 1 0,a)
Ryr = —(0%a + (0ra)? — 0,00, — 2r718,8) + 2P~ (52 + (8,8)% — 0ydy3)

Rtr = 27"71(9tﬂ Rgg = 6723(1‘(15 — I‘ara — 1) + 1 R¢¢ = Rgg Sin2 0
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