575 ISP ALK EAERES TR (2014 Bk Wi RY)

19p—52-9

Detection of the exact persistent spin helix state using drift spin transport
in GaAs quantum well
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Recently, a lot of attention has focused on the suppression of spin relaxation in
two-dimensional electron systems with balanced Rashba and Dresselhaus SOIs [1]. The
characteristic spin dynamics in such electron systems result in a long-lasting helical spin mode
termed a persistent spin helix (PSH). This spin dynamics near the PSH state has been directly
observed with two-dimensional Kerr imaging [2]. In this technique, however, it is difficult to
determine the exact PSH state because of short spin transport length originating from the
diffusion process of electrons. Here, we report the experimental determination of the strength of
Rashba and Dresselhaus SOIs (« and f) by measuring the spin precession frequency of drifting
electrons in electric-field-applied QWs. The highly accurate detection of the PSH state has been
achieved with employing the long-distance transport of drifting electrons [3].

The samples were GaAs/AlGaAs single QWs (15 and 25 nm thick) embedded in HEMT
structures. Each wafer was processed into a cross-shaped channel with a top gate electrode.
This structure allows us to apply in-plane electric field for drifting spins, and vertical one for
tuning the strengths of SOIs. The spatial spin distribution of drifting spins was measured using
spatially-resolved Kerr rotation microscopy with a CW Ti:sapphire laser at 7= 8 K. The spin
distribution of electrons drifting along the [1-10] and [110] directions in the 25-nm-wide QW
are shown in Fig. 1. The spin precession
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spins to semiconductor devices.
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