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Semiconductor spintronics where both spin and charge degree of freedom utilize in semiconductors is
attracting much attention in recent years. Key technologies for realizing the functional devices based on spins
in semiconductors are the electrical spin injection into two dimensional electron gas (2DEG), the gate control
of the spin precession, and the spin detection with ferromagnetic electrodes. For integrating the individual
technologies in one device for the future spintronics devices, it is of great important for evaluating the spin
relaxation time in mesoscopic structure in semiconductor 2DEG. Thus, we have investigated the spin
relaxation time and its anisotropy in InGaAs narrow wire structures, in which the top gate electrode is acting as
the modulation of Rashba spin orbit interaction. We fabricated four different wire width structures, W=766,
861, 1026, 1263 nm, and measured the weak antilocalization at T=0.3K. With increasing the gate bias voltage
we observed the transition from weak localization to weak antilocalization and again, to weak localization.
This behavior indicates the electrical control of spin orbit interaction in InGaAs wire structures. Aslo, with
decreasing the wire width, spin relaxation time derived from the weak antilocalization increases. This is due to
the dimensional confinement of electron motion. As a result, we confirmed that narrow wire structure is better
characteristic for the spintronics devices. We also measured crystal direction dependence of the spin relaxation
time by fabricating the [110], [100], and [1-10] oriented wire structures. Since [1-10] wires show the weak
localization whereas the other crystal direction structures show the weak antilocalization, it indicates the spin
relaxation time is longest along [1-10], which is useful information for the future spintronics devices.




