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Absence of intrinsic spin splitting in one-dimensional quantum wires of tetrahedral semiconductors
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The energy bands of three-, two-, and one-dimensional (1D) structures are generally split at certain wave-vector
values into spin components, a spin splitting (SS) that occurs even without an external magnetic field and reflects
the effect of spin-orbit interaction on certain symmetries. We show via atomistic theory that 1D quantum wires
made of conventional zinc-blende semiconductors have unexpected zero SS for all electron and hole bands if
the wire is oriented along (001) (belonging to D2d symmetry), and for some of bands if the wire is oriented
along (111) (belonging to C3v symmetry). We find that the predicted absence of a Dresselhaus SS in both
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field in response to space charge and E field in response to the
charge current flowing in the wire.

The absence of a Dresselhaus SS in 1D wires is rather
general because it is based on an atomistic symmetry con-
sideration, and thus applies to all zinc-blende wires of the
same orientations. This finding is unexpected by the existing
literature.13–17
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