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Electric-field-control of magnetism at surfaces/interfaces: first principles
prediction
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Magnetism of metal surfaces/interfaces and in thin films and the
electric-field-induced modifications were investigated by using of first principles calculations. We
found that the interfacial perpendicular magnetocrystalline anisotropy (PMA) appears at the Fe/Mgo
interface but the B impurity favors to segregate to the interface so as to decrease the interfacial PMA.
Large PMA in the 3d transition-metal multilayers, the rare-earth metal ultra-thin films, and the
organometallic molecules were predicted from first principles calculations. Moreover, conductivity of the
Fe thin films in an electric field were successfully demonstrated by first principles calculations, and
the study of the structural and magnetic stabilities of the Fe bilayers suggests that the
electric-field-induced modification of the fcc and bcc stackings of the bilayers, as demonstrated by
experiments, needs a help of the spin-spiral structure formation.
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