
Electric Field in  a Gravitational Field

The electric field lines of a charge located in a gravitational field are calculated, by using the equations given by Rohrlich (1963) for the case of homogenous gravitational field, and the equation given by Linet (1979) for the case of a Schwarzschild gravitational field.  It is found that the electric field curves.  

According to Einstein’s approach, the electric field is an independent physical entity whose behavior does not depend on that of the charge that induced it.  Due to its mass (energy) density, it is subject to gravity, it falls in the gravitational field, and the electric field lines curve due to this fall.      

In the curved electric field, a stress is created, that acts as a reaction force between the electric field and the charge, which is supported statically in the gravitational field.  This stress force acts against the free fall of the electric field, and an extra work should be performed by the gravitational source, in order to keep the fall of the electric field as a free fall.  This extra work is the source of the energy carried by the electromagnetic radiation, which is created in this case.  

Maxwell equations are used to calculate the energy flux of the falling electric field, and the roll of the radius of curvature of the electric field lines is displayed, both in the definition of the reaction force, and in determining the wavelength of the radiation created.  

