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Degigning spin-Hall effect based on even-odd parity hybridization of electron
orbitals
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In a non-volatile memory using a magnetic material, it is desired to reduce
the power consumption in the magnetization reversal process as power consumption occurs in the
magnetization reversal in the magnetic material. In this study, we aim to efficiently perform
magnetization reversal using the spin Hall effect to obtain material design guidelines that consider

orbital hybridization. As a result, a large nonlinear spin Hall effect is observed in the Srir03
thin film. Based on the first-principles calculation, we find that this is caused by the inversion
symmetry breaking at the surface and interface. In addition, at the Py/Bi2W06 interface, a large
signal of inverse spin Hall effect is observed in Py by microwave irradiation. This result shows
that orbital hybridization of transition metals and oxide ions play an important role.
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