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Theoretical Study on Transformation between Electric Power and Motive Power
Mediated by Spin for Electricity Self-Generation Type Nanomachine
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"Electric generation type nanomachine", in which motions can be properly
remote-controlled and travel motions are performed by the self-generated electric power, needs the
mutual transformation between electron conduction and molecular motions. We proposed an idea that
interactions between electrons and molecular motions mediated by localized spins can be used in the
transformation. To formulate this V, we must find properties of s-d scatterings from the conduction
(s) electron to the localized d orbitals. In this study, we theoretically studied the s-d scattering

and anisotropic magnetoresistance (AMR) effect, which directly reflects the s-d scattering. We
first developed the s-d scattering theory for a model with the crystal field, and then qualitatively
explained experimental results of the AMR effects for Ni, Fe, and half-metal, which had not been
explained by conventional theories.
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