
============= Title

Spherically symmetric line element with perturbation a/r

============= Coordinates x[0], x[1], x[2], x[3] =

t

r

ϑ

ϕ

============= Metric g =
2 G M

c2
+ a

r

r + 1 0 0 0
0 1

2 G M
c2

+ a
r

r +1

0 0

0 0 r2 0
0 0 0 r2 sin2 ϑ


============= Contravariant Metric gContr =

c2 r2

2 r G M+c2 r2+a c2 0 0 0

0 2 r G M+c2 r2+a c2

c2 r2 0 0
0 0 1

r2 0
0 0 0 1

r2 sin2 ϑ


============= Christoffel Connection Gamma
Γ[0, 0, 1] =

− r GM + a c2

r (2 r GM + c2 r2 + a c2)

Γ[0, 1, 0] =

− r GM + a c2

r (2 r GM + c2 r2 + a c2)

Γ[1, 0, 0] = (
r GM + a c2

) (
2 r GM + c2 r2 + a c2

)
c4 r5

Γ[1, 1, 1] =
r GM + a c2

r (2 r GM + c2 r2 + a c2)

Γ[1, 2, 2] =

−2 r GM + c2 r2 + a c2

c2 r

Γ[1, 3, 3] =

−
sin2 ϑ

(
2 r GM + c2 r2 + a c2

)
c2 r

Γ[2, 1, 2] =
1
r

1



Γ[2, 2, 1] =
1
r

Γ[2, 3, 3] =
− cosϑ sinϑ

Γ[3, 1, 3] =
1
r

Γ[3, 2, 3] =
cosϑ
sinϑ

Γ[3, 3, 1] =
1
r

Γ[3, 3, 2] =
cosϑ
sinϑ

============= Metric compatibility
============= o.k.

============= Riemann Tensor
R[0,1,0,1] =

− 2 r GM + 3 a c2

r2 (2 r GM + c2 r2 + a c2)

R[0,1,1,0] =
2 r GM + 3 a c2

r2 (2 r GM + c2 r2 + a c2)

R[0,2,0,2] =
r GM + a c2

c2 r2

R[0,2,2,0] =

−r GM + a c2

c2 r2

R[0,3,0,3] =
sin2 ϑ

(
r GM + a c2

)
c2 r2

R[0,3,3,0] =

−
sin2 ϑ

(
r GM + a c2

)
c2 r2

R[1,0,0,1] = (
2 r GM + 3 a c2

) (
2 r GM + c2 r2 + a c2

)
c4 r6

R[1,0,1,0] =

−
(
2 r GM + 3 a c2

) (
2 r GM + c2 r2 + a c2

)
c4 r6
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R[1,2,1,2] =
r GM + a c2

c2 r2

R[1,2,2,1] =

−r GM + a c2

c2 r2

R[1,3,1,3] =
sin2 ϑ

(
r GM + a c2

)
c2 r2

R[1,3,3,1] =

−
sin2 ϑ

(
r GM + a c2

)
c2 r2

R[2,0,0,2] =

−
(
r GM + a c2

) (
2 r GM + c2 r2 + a c2

)
c4 r6

R[2,0,2,0] = (
r GM + a c2

) (
2 r GM + c2 r2 + a c2

)
c4 r6

R[2,1,1,2] =

− r GM + a c2

r2 (2 r GM + c2 r2 + a c2)

R[2,1,2,1] =
r GM + a c2

r2 (2 r GM + c2 r2 + a c2)

R[2,3,2,3] =

−
sin2 ϑ

(
2 r GM + a c2

)
c2 r2

R[2,3,3,2] =
sin2 ϑ

(
2 r GM + a c2

)
c2 r2

R[3,0,0,3] =

−
(
r GM + a c2

) (
2 r GM + c2 r2 + a c2

)
c4 r6

R[3,0,3,0] = (
r GM + a c2

) (
2 r GM + c2 r2 + a c2

)
c4 r6

R[3,1,1,3] =

− r GM + a c2

r2 (2 r GM + c2 r2 + a c2)

3



R[3,1,3,1] =
r GM + a c2

r2 (2 r GM + c2 r2 + a c2)

R[3,2,2,3] =
2 r GM + a c2

c2 r2

R[3,2,3,2] =

−2 r GM + a c2

c2 r2

============= Ricci Tensor
Ric[0,0] =

−
a
(
2 r GM + c2 r2 + a c2

)
c2 r6

Ric[1,1] =

− a c2

r2 (2 r GM + c2 r2 + a c2)

Ric[2,2] =
a

r2

Ric[3,3] =
a sin2 ϑ

r2

============= Ricci Scalar
Rsc =

0

============= Bianchi identity (Ricci cyclic equation R ∧ q = 0)
============= o.k.

============= Einstein tensor
============= not zero:
G[0,0] =

−
a
(
2 r GM + c2 r2 + a c2

)
c2 r6

G[1,1] =

− a c2

r2 (2 r GM + c2 r2 + a c2)

G[2,2] =
a

r2

G[3,3] =
a sin2 ϑ

r2

============= Bianchi identity of Hodge dual
============= (see charge and current densities)

============= Scalar charge density
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ρ =

− a c2

r2 (2 r GM + c2 r2 + a c2)

============= Current density class 1
J[1] =

4 r2G2M2 +
(
2 c2 r3 + 8 a c2 r

)
GM + 3 a c4 r2 + 3 a2 c4

c4 r6
−

2
(
2 r2G2M2 +

(
c2 r3 + 3 a c2 r

)
GM + a c4 r2 + a2 c4

)
c4 r6

J[2] =
2 r GM + a c2

c2 r6
−

2
(
r GM + a c2

)
c2 r6

J[3] =
2 r GM + a c2

c2 r6 sin2 ϑ
−

2
(
r GM + a c2

)
c2 r6 sin2 ϑ

============= Current density class 2
J[1] =

0

J[2] =
0

J[3] =
0

============= Current density class 3
J[1] =

0

J[2] =
0

J[3] =
0
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