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Carrier Dynamics in GaAs/Ga,_,Al,As Quantum Well

Tadaki: M1YOsHI, Yoshinobu AOYAGI, Yusaburo SEGAWA,
Susumu NAMBA, and Masahiro NUNOSHITA

Time characteristics of luminescence from quantum well have been examined using time-
correlated single photon counting method. The decay time of the luminescence from single
quantum well is shorter than that of bulk samples. The rapid decay is considered to reflect

the enhancement of recombination due to localization of carriers.

The decay time of the

luminescence from multi quantum well is longer than that of the single quantum well and
depends on wavelength., This dependence is explained by assuming the well size fluctuation.
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Fig. 1 Experimental set-up for the time-correlat-
ed single photon counting method.
MM: 75cm double monochromator, PM:
Photomultiplier, Hamamatsu R 1564 UX~01,
CFD: Constant fraction discriminator, TAC:
Time to pulse hight converter, MCA: Multi-
channel analyzer, OSC: Digital strage oscil-
loscope, COMP: Computer, PD: Photo
detector.
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Fig. 2 Photoluminescence spectra of quantum
well samples at 15 K under cw mode-locked
Kr laser excitation (A=568.2nm). Thickness
of well is 100A. (a) Single quantum well
(SGW), (b) multi quantum well (MQW),
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Fig. 3 Time behavior of luminescence from single
quantum well (SQW) sample at 15 K.
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Fig. 4 Comparison of numerical results with ex- -
sperimental results, The open circles corre-
spond to the Gag.7Alp.3sAs luminescence and
the full circles correspond to the luminescence
from GaAs single quantum well (SQW).
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Table 1 Carrier lifetime and trapping time.

Present Gébel et al.®
results - -
L,=100A L,=140A L,=50A
Ta 2ns 1ns 1ns
TQ 0.1 1 0.35
Tt 2 0.1 0.05

L;: well thickness
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Fig. 5 Time behavior of luminescence from multi
quantum well (MQW) sample at 15K,
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