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The electric field manipulation of the Rashba spin-orbit coupling effects provides a route to electrically
control spins, constituting the foundation of the field of semiconductor spintronics. In general, the strength
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a significant range of sizes, a key requirement for scalability
of Rashba field-based spintronic devices.



of nanowire sizes, overcoming the major challenge of
advanced Si spintronics owing to weak spin-orbit inter-
action in Si [6], and is not susceptible to fluctuations in
nanowire sizes; this makes Si nanowires a promising
avenue for the realization of scalable CMOS-compatible
spintronics devices [2,7].
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[28] Since the Dresselhaus effect for 1D nanowires made of zinc-
blende semiconductors vanishes by symmetry [18] for the
(001) and (111) directions, any spin splitting we find upon
the application of an electric field perpendicular to the
nanowire is fully a consequence of the Rashba effect
arising from the breaking of the structural inversion sym-
metry.
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