
Coordinate System

(t, r, θ, ϕ)

Metric Tensor

g =


c2

(
2GM
c2r − 1

)
0 0 0

0 1
− 2GM

c2r
+1

0 0

0 0 r2 0
0 0 0 r2 sin2 (θ)


Geodesic Equations

ẗ+
2GM

r (−2GM + c2r)
ṫṙ = 0

r̈ +
GM

(
−2GM + c2r

)
c2r3

ṫ2 +
GM

r (2GM − c2r)
ṙ2 +

(
2GM

c2
− r

)
θ̇2 +

(
2GM − c2r

)
sin2 (θ)

c2
ϕ̇2 = 0

θ̈ +
2

r
ṙθ̇ − sin (2θ)

2
ϕ̇2 = 0

ϕ̈+
2

r
ṙϕ̇+

2

tan (θ)
θ̇ϕ̇ = 0



Christoffel Symbols (non-zero)

Γt
tr =

GM

r (−2GM + c2r)

Γt
rt =

GM

r (−2GM + c2r)

Γr
tt =

GM
(
−2GM + c2r

)
c2r3

Γr
rr =

GM

r (2GM − c2r)

Γr
θθ =

2GM

c2
− r

Γr
ϕϕ =

(
2GM − c2r

)
sin2 (θ)

c2

Γθ
rθ =

1

r

Γθ
θr =

1

r

Γθ
ϕϕ = − sin (2θ)

2

Γϕ
rϕ =

1

r

Γϕ
θϕ =

1

tan (θ)

Γϕ
ϕr =

1

r

Γϕ
ϕθ =

1

tan (θ)



Riemann Curvature Tensor (non-zero components)

Rt
rtr =

2GM

r2 (−2GM + c2r)

Rt
rrt =

2GM

r2 (2GM − c2r)

Rt
θtθ = −GM

c2r

Rt
θθt =

GM

c2r

Rt
ϕtϕ = −GM sin2 (θ)

c2r

Rt
ϕϕt =

GM sin2 (θ)

c2r

Rr
ttr =

2GM
(
−2GM + c2r

)
c2r4

Rr
trt =

2GM
(
2GM − c2r

)
c2r4

Rr
θrθ = −GM

c2r

Rr
θθr =

GM

c2r

Rr
ϕrϕ = −GM sin2 (θ)

c2r

Rr
ϕϕr =

GM sin2 (θ)

c2r

Rθ
ttθ =

GM
(
2GM − c2r

)
c2r4

Rθ
tθt =

GM
(
−2GM + c2r

)
c2r4

Rθ
rrθ =

GM

r2 (−2GM + c2r)

Rθ
rθr =

GM

r2 (2GM − c2r)

Rθ
ϕθϕ =

2GM sin2 (θ)

c2r

Rθ
ϕϕθ = −2GM sin2 (θ)

c2r

Rϕ
ttϕ =

GM
(
2GM − c2r

)
c2r4

Rϕ
tϕt =

GM
(
−2GM + c2r

)
c2r4

Rϕ
rrϕ =

GM

r2 (−2GM + c2r)

Rϕ
rϕr =

GM

r2 (2GM − c2r)

Rϕ
θθϕ = −2GM

c2r

Rϕ
θϕθ =

2GM

c2r



Ricci Tensor (non-zero components)

none

Ricci Scalar

R = 0

Einstein Tensor (non-zero components)

none


