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Investigation on the Spin Diffusion Dynamics in a GaAs Quantum Well
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Abstract: Based on a unipolar diffusion equation, a spin diffusion model after non-equilibrium spin excita-
tion is built in a (110)-oriented GaAs/(Al,Ga)As quantum well, for which a numerical simulation is per-
formed by means of finite element method. The simulation results show good consistence with the experi-
mental measurements in the regime of a lower excitation density. The experimental discrepancy is observed
at short time delay for a high excitation density, and this may relate to various effects of hot carriers.
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Fig. 1 Schematic description of the sample structure
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Fig. 2 Schematic description of the experimental setup
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Fig. 3 Spatially resolved and normalized spin polarization at sequential time delay ¢.
Sphere symbols are experimental data for two pump powers: (a) Py, =20 pW, (b) Py =40 pW.
Solid lines are fitted by Gaussian distributions
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Fig. 4 Obtained ¢° -t relation by fittings from Fig. 3. Sphere symbols are experimental data for
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Fig.5 Numerically simulated spin diffusions corresponding to experimental data with Py, =20 pW
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Fig. 6 Spatially resolved and normalized spin polarization at sequential time delay ¢. Sphere symbols are experimental

data for two pump powers: (a) Py, =20 p W, (b) Pou, =40 pW. Solid lines are simulation results
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