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Spin-Dependent Transport in InGaAs/InAlAs Heterostructures
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We confirmed that a spin—orbit interaction in an
InGaAs/InAlAs quantum well can be controlled by
applying a gate voltage, because the Rashba mecha-
nism is dominant. The spin—orbit interaction will
cause the spins of carriers injected from ferromagnetic
electrodes to precess. The precession can be controlled
by the gate voltage. This is a first step toward realizing
a spin-polarized field effect transistor.
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Fig. 1(a) Quantum-well potential profile.

Fig. 1({b) Two-dimensional electron gas plane.
Electrons feel magnetic field perpendicular to
their motion.
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Fig. 4 Schubnikov-de Haas oscillations as a
function of the gate voltages.
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Fig. 5 Comparison of the measured SdH oscil-
lation data and numerical simulations. Solid lines
denote experimental data; dotted lines denote
numerical simulations.
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Fig. 6 Spin-orbit interaction parameter a as a
function of the carrier concentration.
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Fig. 7 Schematic structure of a spin-polarized
field effect transistor.
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