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Dark Matter Gravity Force is generated by the Expansion of the Universe

In an expanding universe a satellite is in a uniform circular orbit around a planet, satellite mass m << planet mass M, initial

radius ro, initial constant angular velocity o, initial velocity vy << ¢, ¢ the speed of light, due to the expansion of the universe
the final radius r;= aro, a>1, final constant angular velocity oy, initial gravitational force Fog equals centripetal force.
Mm s ~ Mm 2 2
Fog =G —=mMha,,G——=mnay,,V, = o, = 2T,
rO r0
In the expansion of the universe angles remain invariant, so mg= e and gravitational force Fy equals centripetal force

Mm Mm
—=mre’,G— =mryo’a’,0’a’ = &;
r ro

F,=G

Since w<wq, gravitational force Fg is not strong enough and an extra centripetal force is needed, this extra force is attributed

to exotic particles never detected
Ewm=Ei —E =Toa2 —ZTOa‘l +Ty
Dark Matter energy Eq4y has been stored in the dark matter energy tensor D(4,0) defined below, differentiating we get the

dark matter force Fyn,
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F, =2T,a+2Ta”

Cosmological Redshift Energy Loss due to the Expansion of the Universe
In an expanding closed universe, regardless our universe is closed or open, the final wave length of the photon when the

closed universe reaches its maximum radius is [1]:

E =hv,, —hv,

Where h is the Planck constant and E; is the energy loss, in a closed universe after reaching its maximum expansion the
universe comes backwards and will reach r,q, again restoring the loss of energy to the photon, so this E, has been stored and
was not definitely lost.

The cosmological redshift energy loss due to the expansion of the universe is stored in the dark matter energy tensor D(4,0)
related directly to the S(4,0) tensor, however this gravity is attributed to exotic particles never detected.

The Cosmic Microwave Background energy loss has been stored in the dark matter energy tensor D(4,0), gravitational waves
and other fields are subject to the same redshift phenomena.

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 tensor

Cand S, S tensor generates the dark matter gravity

Rijkl = Zijkl + Cijkl + Sijkl

1
Sijk| :ER(gilgjk_gikgjl)

1 1
ij = Rjk _Zjok’Zijkl =E(Yil gjk_YjI gik_YikgiI +ijgil)

Where Rgeq is the Riemann tensor, Ry, 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 [2]

Uipea = 1/8x(C CQld +C CtT;d + Cabcncgbd + Cabcncer:bd )

amcd amcd

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

Dabcd = 1/ 87[ (Samcd Slr)ncd + Samcd Slrancd + Sabcn Sanbd + Sabcnsgbd )

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

Vanes =L 87(Z 0 Zies + Zamea Zbes + ZavenZaba + LabenLana)

amcd abcn

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



www.tsijournals.com | March-2021

Tabcd = 1/ 87[(R amcd Rt;?:d + R amcd Rchd + Rabcn Rr:bd + R abcn R gbd )

Hodge Dual Definitions

The Hodge dual definition for Electromagnetic tensor and Weyl tensor [3]
1

[
Fab = E‘c"abln F"
1 I
Cabcd = E gablnccg
The Hodge dual definition for dark matter S tensor, Z and R tensors
1 | 1 | 1 |
Sabcd = Egabln Scz ) Zabcd = Egablnzcz ) Rabcd = Egabln Rcz

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)

1

Zab _Ezgab +AZ Oap = _szab
1

Cab _Ecgab +Acgab = _koab

Dab

S

sab _%Sgab +Asgab =k

R=Z+C+S
kT =kV +kU +k,D
A=A, +A +A,

KTabcd = szabcd + ko abcd + ks Dabcd

In the general theory of relativity the Einstein field equations relate the geometry of space-time to the distribution of matter

[4].

i u + Agyv = _KT,uv

1
R,—=R
29
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