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Theoretical calculations on the effects of local high electric fields at
interface atomic/molecular layers
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Changes of behaviors of electrons and atoms due to applied electric fields
in the interface regions within the thickness of several atomic/molecular layers and atomic layers
like bilayer graphene have been examined using several reliable computational methods. Various
findings have been obtained such as the followings: charge density change in an organic molecular
layer due to electric fields may be significant only in a part of the molecule; negative dielectric
constant may emerge in a metal-ferroelectrics-paraelectrics-metal heterostructure; the region where
significant ion distribution change due to electric fields is seen is within the thickness of
nanometer scale; how the energy gap changes with electric fields.
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