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Abstract

Dark matter gravity generated by the S(4,0) tensor, the part of the Riemann
curvature tensor R(4,0) defined as g(il)g(jk) - g(ik)g(jl), new Total Energy T(4,0)
and energy tensors are defined to complete the General Relativity field equa-
tions. The Ricci decomposition is a way of breaking up the Riemann curvature
tensor into three orthogonal tensors, Z(4,0), Weyl tensor C(4,0) and S(4,0), S
tensor generates the dark matter gravity observed, galaxies in our universe are
rotating with such speed that the gravity generated by their observable matter
could not possibly hold them together
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Conformal energy U defined as a combination
of C and the Hodge dual of C, dark matter energy
D defined as a combination of S and the Hodge
dual of S, similar definitions for V/Z and T/R

The Ricci decomposition is a way of breaking up the Riemann curvature
tensor into three orthogonal tensors, Z , Weyl tensorC and S, S tensor generates
the dark matter gravity

Rijkl = Zijkl + Cijkl + Sijkl

Sijkl =
1

12
R (gilgjk − gikgjl)

Yjk = Rjk −

1

4
Rgjk, Zijkl =

1

2

(

Yilgjk − Yjlgik − Yikgjl + Yjkgil
)

where Rabcd is the Riemann tensor, Rab is the Ricci tensor, R is the Ricci
scalar (the scalar curvature)

The conformal energy tensor U can be defined as a combination of C and
the Hodge dual of C [1]

Uabcd = 1/8π(CamcdC
m
bcd + ∗Camcd∗C

m
bcd + CabcnC

n
abd + ∗Cabcn∗C

n
abd)

The new dark matter energy tensor D can be defined as a combination of S
and the Hodge dual of S

Dabcd = 1/8π(SamcdS
m
bcd + ∗Samcd∗S

m
bcd + SabcnS

n
abd + ∗Sabcn∗S

n
abd)

The new energy tensor V can be defined as a combination of Z and the Hodge
dual of Z

Vabcd = 1/8π(ZamcdZ
m
bcd + ∗Zamcd∗Z

m
bcd + ZabcnZ

n
abd + ∗Zabcn∗Z

n
abd)

The new Total Energy tensor T can be defined as a combination of the Riemann
tensor R and the Hodge dual of R

Tabcd = 1/8π(RamcdR
m
bcd + ∗Ramcd∗R

m
bcd +RabcnR

n
abd + ∗Rabcn∗R

n
abd)
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Hodge dual definitions

The Hodge dual definition for Electromagnetic tensor and Weyl tensor [2]

∗Fab =
1

2
εablnF

ln

∗Cabcd = 1

2
εablnC

ln
cd

The Hodge dual definition for dark matter S tensor, Z and R tensors

∗Sabcd = 1

2
εablnS

ln
cd , ∗Zabcd = 1

2
εablnZ

ln
cd , ∗Rabcd = 1

2
εablnR

ln
cd

Weyl tensor C(4,0) is related to the new Conformal Energy tensor U(4,0).
Dark matter tensor S(4,0) is related to the new dark matter energy tensor
D(4,0). Z(4,0) tensor is related to the new energy tensor V(4,0). Riemann ten-
sor R(4,0) is related to the new Total Energy tensor T(4,0)

Complete General Relativity field equations

The complete field equations are described by a new T(4,0) tensor for Total
Energy, the new conformal energy tensor U(4,0), the new energy tensor V(4,0)
and the new dark matter energy tensor D(4,0)

Zab −
1

2
Zgab + Λzgab = −kzVab

Cab −
1

2
Cgab + Λcgab = −kcUab

Sab −
1

2
Sgab + Λsgab = −ksDab

R = Z + C + S

κT = kzV + kcU + ksD

Λ = Λz + Λc + Λs

κTabcd = kzVabcd + kcUabcd + ksDabcd

In the general theory of relativity the Einstein field equations relate the
geometry of spacetime to the distribution of matter. [3]

Rµν −
1

2
Rgµν + Λgµν = −κTµν
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