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Charge/spin conversion

j¢ = eunE + eDVn + e,uaSH(E X ﬁs) + eaSHD(V X ﬁs) (3)

Jij = —hunE; P + hD ax — hagy€;j (UnEy + D ) (4)
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Some schematics of mechanism

Spin orbit interaction:
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Pt: non-magnetic, strong spin-orbit coupling

Spin-Hall effect Spin current reflection
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Reflection of spin current
—more charge current
—smaller resistance




Spin Hall magnetoresistance
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—more charge current
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—less charge current
—larger resistance

H. Nakayama et al, PRL 110, 206601 (2013)

M (arb. units)




Conclusion

* Spin-orbit coupling causes spin/charge conversion

* Three effects are derived from the spin-orbit coupling
« Anomalous Hall effect, Spin-Hall effect, Inverse spin-Hall effect

 Spin-Hall and inverse spin-Hall effect generates spin-Hall
magnetoresistance at a Ferromagnetic/Spin-orbit coupled material
Interface.



