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Analysis of nanoscale electro- and spintronics material by local physical quantities
Masato Senami”™

The purpose of our project is the establishment of the analysis method of electro- and spintronics
materials using local physical quantities in quantum field theory. For electronics, it is shown numerically
that the tension force is the counter force to the Lorentz force, and a new method to clarify the relation
between the local conductivity and the conductance of a material is proposed. For spintronics, the relation
between the symmetry of a material and the distribution of spin torque is shown, and it is proposed that
spin Hall effect can be understood in terms of spin vorticity.
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