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Mechanisms of ionization and diffusion of metal atoms and point defects have
been studied around metal/solid interfaces in electric fields by the first-principles calculations.
This project has clarified; (1) due to the hybridization of metal-atom/defect states with
metal-induced gap states (MIGS), the ionization occurs at the point with the MIGS penetration length
away from the interface, (2) the electron transfer occurs between metal electrode and
metal-atom/defect, which changes the ionization charges of metal-atom/defect and decreases the
penetration energy barrier of metal-atom/defect into solids, and (3) these penetration behaviors are
described by the universal formula with the applied electric field and material parameters such as
the bonding energy of metal atoms and the dielectric constant of solid.
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