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Abstract

Electromagnetism and Gravity field equations are unified and described by
a new E(4,0) tensor for Total Energy representing the new Conformal Energy
tensor T(4,0) and the Stress–Energy tensor T(2,0). In four dimensions elec-
tromagnetic field tensor is defined as a differential 2-form F that constructs
electromagnetic stress–energy tensor as a combination of F and the Hodge dual
of F, in Einstein field equations this role is played by the Weyl tensor C, the
conformal tensor curvature is the only part of the curvature that exists in free
space and governs the propagation of gravitational waves, so the conformal en-
ergy tensor can be defined as a combination of C and the Hodge dual of C. The
Hodge dual definition of electromagnetic tensor and Weyl tensor leads to elec-
tromagnetic field tensor embedded in Weyl tensor unifying Electromagnetism
and Gravity, both tensors are related to the Conformal Energy tensor
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Conformal energy tensor defined as a combina-
tion of Weyl tensor C and the Hodge dual of C

In Einstein field equations the Weyl tensor C, the conformal tensor is the
only part of the curvature that exists in free space and governs the propagation
of gravitational waves

Cik`m = Rik`m +
1

n− 2
(Rimgk` −Ri`gkm +Rk`gim −Rkmgi`)

+
1

(n− 1)(n− 2)
R (gi`gkm − gimgk`) .

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

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

Tabcd = 1/8π(CalcdC
l
bcd+∗Calcd∗Clbcd + CabmdC

m
acd + ∗Cabmd∗Cmacd + CabcnC

n
abd + ∗Cabcn∗Cnabd)
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Hodge dual definitions

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

∗Fab = 1
2εablnF

ln

∗Cabcd = 1
2εablnC

ln
cd

The similarities between the Hodge dual definition for electromagnetic ten-
sor and Weyl tensor leads to see the electromagnetic field tensor embedded in
Weyl tensor unifying Electromagnetism and Gravity, both tensors are related
to the new Conformal Energy tensor.

Electromagnetism and Gravity field equations

Now, Electromagnetism and Gravity are unified and field equations are de-
scribed by a new E(4,0) tensor for Total Energy representing the new Conformal
Energy tensor T(4,0) and the stress-energy tensor T(2,0)

Rabcd − 1
4Rgabgcd = −kEabcd

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

Rµν − 1
2Rgµν + Λgµν = −κTµν
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