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(a) Excitation density dependence of photoluminescence dynamics. Inset shows the integrated photoluminescence

count number versus the excitation power density. The solid line is a linear fitting of the experiment data.

(b) The photoluminescence lifetime versus the pump power density. The solid line serves as guides for the eyes.
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Time-resolved Kerr rotation in the

(110)-GaAs quantum wells for po =34 W/cm’.

The solid line is a fitting of an exponential
decay for 800 ps<CAr< 2000 ps.
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Fig. 3 (a) Spin relaxation time constant versus the hole density. Inset shows the hole density

versus pump power density. (b) Spin relaxation rate versus the hole density. The solid line is a linear fitting.
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Effect of Optical Carriers on Electron Spin
Relaxation in a (110)-GaAs Quantum Well

LIU Xiao-bo''?, ZHANG Tong-yao"'?, CHEN Yuan-sen''?

(1. State Key Laboratory of Quantum Optics and Quantum Optics Devices ,
Institute of Opto-Electronics » Shanxi University » Taiyuan 030006 . China;

2. Collaborative Innovation Center of Extreme Optics, Shanxi University , Taiyuan 030006 , China)

Abstract: The effect of optical carriers on electron spin relaxation is experimentally investigated in a (110)-
orientated GaAs/(Al, GaAs) quantum well by means of two-color time-resolved Kerr rotation( TRKR).
The density of excited optical carriers is estimated by measuring the photoluminescence dynamics and
calculating the optical absorption. By determining the corresponding spin relaxation rate from TRKR, we
can obtain the relation between the spin relaxation rate and the optically generated carrier density. By
comparing the theoretical value of the relaxation rate contributed by the Bir-Aronov-Pikus mechanism and
the experimentally determined value, we conclude the spin relaxation in this study is dominated by optically
generated holes.

Key words: spin relaxation; time-resolved Kerr rotation; Bir-Aronov-Pikus (BAP) mechanism
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