
Schwarzschild metric

This is how Einstein tensor Gµν is calculated from metric tensor gµν .

1. Calculate gµν = (gµν)
−1.

2. Calculate connection coefficients.

Γα
βγ =

1

2
gαµ(gµβ,γ + gµγ,β − gβγ,µ)

3. Calculate Riemann tensor.

Rα
βγδ = Γα

βδ,γ − Γα
βγ,δ + Γα

µγΓ
µ
βδ − Γα

µδΓ
µ
βγ

4. Calculate Ricci tensor.
Rµν = Rα

µαν

5. Calculate Ricci scalar.
R = Rµ

µ

6. Calculate Einstein tensor.

Gµν = Rµν −
1

2
gµνR

This is the Schwarzschild metric.

gµν =


2M/r − 1 0 0 0

0 (1− 2M/r)−1 0 0
0 0 r2 0
0 0 0 r2 sin2 θ


The Einstein tensor vanishes for the Schwarzschild metric.

Gµν =


0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
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