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Point charge potential in a thin layer
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oABSTRACT o

Calculation of the screened potential and the unscreened potential of a point
charge in a thin semiconductor layer whose thickness is less than the de Broglie
wavelength, and the study of the role of the dielectric constant, and the thickness of
the layer on the layer potential.

Knowing the effective energy of point charges in most problems related to the
study of thin film physics (thin layers). It differs in a homogeneous spatial system
from the screening potential in a thin film. In a thin film, the potential is two-
dimensional, that is, the movement of the charge carrier in the plane of the film (xy)
is free, and the movement according to the third dimension (z) perpendicular to the
film is quantified. It was also found that the effect of the Coulomb potential of the
charge increases significantly by decreasing the thickness of the film when the
dielectric constant of the film material is greater than the dielectric constant of the
medium surrounding the film.

In physics, screening is the damping of electric fields caused by the presence of
moving charge carriers. It is an important part of the behavior of charge-carrying
fluids, such as ionized gases (classical plasmas), electrolytes, and charge carriers in
electronic conductors (semiconductors, conductors).

Keywords:screened potential, thin films, contact effect, Image electric forces, dielectric
constant, Coulomb potential, Self-Action potential.
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