In general relativity the synchronization of the clocks occurs using pho-
tons, but if gravitons exist, and have the same speed as photons, then the
synchronization can be performed with gravitational wave detectors.

From a quantum point of view, the curvature of the gravitational field
is equivalent to the interaction of photons with gravitons, therefore there is
a delay, and a deviation, in the path of photons due to the interaction with
gravitons.

On the other hand if gravitons interact with photons, then gravitational
waves interact with photons, therefore interact with electromagnetic fields:
there should be an electromagnetic curvature (so that Charged Black Holes
exist for gravitational waves).

The Coulomb’s law and Newton’s law of universal gravitation are the
same laws with different constant.

The magnetic field can be seen as a deformation of the electric field
induced by the relativity of the motion of a particle near a wire (Berkeley
Physics Course), therefore a neutral wire of opposite masses (particle an-
tiparticles wire) induces a gravitomagnetic field in a moving mass due to the
deformation of the gravitational field of the individual masses.

The Einstein field equation are the high energy definition of the gravi-
tational field, because of the special relativity induce the same effect on the
mass in movement near a mass wire, then I suppose that the Gravitoelectro-
magnetism field equation must be equal:

1 87T( G) mims . 1 mims
R,uy - §Rguu = C—4TMV = F = (_G) r2 o1 = 471'69 2 s
the same law is written for the electromagnetic field:
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so that the low energy laws are the classical laws.
It is possible to simplify the electromagnetic expression using the equal-
ities:
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each Quantum ElectroDynamics equation become a quantum gravitoelectro-
magnetic equation using the variables j,(—G) and €,(—G).
The laws of gravitoelectromagnetism and electromagnetism are:
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the electromagnetic field is quantizable, so that the Gravitoelectromagnetic
equation should be quantizable; these are the same relativistic laws, the same
low energy laws, so that it is possible a Quantum Gravitodynamics with
the same theoretical steps, using the same variable and the same methods
(like Feynmann diagrams, lagrangian and Proca equations using 4-vector
potentials).

If there is a 4-vector gravitational potential (A,)" = (¢,, A,) where:
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using a Lorentz gauge:
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the equations for electromagnetic and gravitoelectromagnetic waves are:
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the lagrangian for the gravitoelectromagnetism and electromagnetism are:
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in fact, the Maxwell’s equation can be obtained from the Eulero-Lagrange
equation:
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the gravitoelectromagnetism equation for particles with mass and half-integer
spin is:
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where (Ag)# is the gravitomagnetic potential and (Bg)u is the gravitomag-
netic field (the sign of the gravitoelectric and gravitomagnetic field energy is
changed, to change the sign in the wave equation for gravitomagnetism), the
quantity in the Dirac equation are natural units, and e,M are the charge and
the mass of the external field.

It is possible to use the results of Quantum ElectroDynamics to obtain
the experimental values of the Quantum GravitoElectroDynamics:
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so that the scattering of the particles in a gravitoelectromagnetic field should
be similar (apart from the value of the gravitational fine-structure constant)
to those in an electromagnetic field.



