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Fig.1 Schematic diagrams of a triple-well configuration (a) and the structural potential (b)
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Fig. 2 Gate V,, dependence of Rashba coupling coefficients a, for three subbands under different barrier heights
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Fig. 3 Profiles of the wave functions ¢, and the force fields F, for §=0 at different gate potentials
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Fig. 4 Profiles of wave functions ¢, and force fields F, for triple wells with different barrier heights at V,=—0.1 eV
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Structural Parameter Mediated Rashba Spin-Orbit Coupling in
InSb/Al,In;, Sb Quantum Wells

MENG Fanhua, MIN Wenjing, LIU Wen
(School of Physics and Electronics Engineering ,Jining University , Jining 273155,China)

Abstract: We explore the Rashba spin-orbit coupling (SOC) manipulation in InSb/Al,In, . Sb
triple quantum wells (QWs) with three subbands occupied in the presence of the external gate volt-
age V,. Diverse behaviors of coupling strength a can be demonstrated by adjusting the structural
parameters of the wells,and this is greatly desirable for the design of multifunctional QW-based
spintronic devices. Specifically, the first (lowest) subband always has larger Rashba coupling against
the variations in the structural parameters and V, than the other subbands,conducive to spin detec-
tion. a,s (v=1,2,3 is the subband index) of the second and third subbands take on dual (magnitude
and sign) change owing to the regulation of the inner barrier height &, may facilitate the realization
of stretchable persistent spin helix in multiple QWs. Strikingly,a; can keep essentially zero in a wide
gate range corresponding to asymmetrical QW structural configurations by adjusting 8. However,
when widening the well to a certain extent the é-dependence of a become fixed.i. e. lay | >>]ay | >
la; | maintains in wide triple-well systems. All these findings may shed light on selective and precise
SOC control in QW systems for experiments.

Key words: quantum well; Rashba spin-orbit coupling; well width; barrier height



