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Control of drastic spin-responses in strongly spin-orbit coupled systems
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(1) We clarified the spin state, which is characterized by the
spin-splitting parameter Mzc, in PbTe, one of the typical materials of the strongly spin-orbit
coupled systems. For the calculation, we used the "1 -matrix method", a method developed by Fuseya
to accurately calculated the quantized energy of electrons in a solid under a magnetic field. It has

been believed that Mzc is independent of the magnetic field. However, we found for the first time
that Mzc largely depends on the magnetic field when the spin-orbit coupling is strong.

(2) We achieved a substantial spin-charge conversion efficiency (spin Hall angle 6 sh=0.24) in Bi,
another strongly spin-orbit coupled material. We also succeeded in drastically controlling this
large spin conversion between "substential value™ and "negligibly zero".
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