©
2021 2023

Generation of current-induced spin polarization due to the locally-broken
spatial inversion symmetry
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A system with broken spatial inversion symmetry produces the polarization of

the spin angular momentum in the presence of current (current-induced spin polarization, CISP),
while a system with the spatial inversion symmetry broken locally around an atom exhibits the CISP
at the atom. This work has focused on a fundamental helical system, that is an atomic chain along a
helix, and shown that the local CISP at each atom strongly depends on the curvature and the torsion
which determine the extent of broken spatial inversion symmetry at each atom. Moreover it is found
that the helical atomic chain exhibits the spin-velocity locking in which the spin orientation is
determined by the direction of electron motion. This locking realizes the current with a high spin
polarization at low enough temperatures.
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