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Understanding the spin dynamics in semiconductor heterostructures
is highly important for future semiconductor spintronic devices. In
high-mobility 2D electron systems (2DES), the spin lifetime strongly
depends on the initial degree of spin polarization due to the electron-
electron interaction. By time-resolved Faraday rotation (TRFR) tech-

niques, we demonstrate that the spin lifetime is increased by an order
of magnitude as the initial spin polarization degree is raised from the
low-polarization limit to several percent[1,2]. Additionally, the spin
lifetime in 2DES is strongly anisotropic if the Rashba and Dresselhaus
spin-orbit fields are of the same order of magnitude. By comparing
TRFR measurements in an in-plane magnetic field to numerical simu-
lations, we are able to determine both, the Rashba and the Dresselhaus
terms with high accuracy. Using these values, we can infer an in-plane
anisotropy of the spin lifetime of about 60 to 1, with a maximum in-
plane spin lifetime of several nanoseconds [3].
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