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Fig. 1 Schematic representation of a pho-
toreflectance experimental arrangement
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Fig. 2 Photoreflectance spectra of Fig. 3 Photoreflectance spectra of
GaAs/Alp.3Gag.7As coupled double- GaAs/Alg.3Gag.7As coupled double-
quantum wells at 300K quantum wells at 77K
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Table 1 Experimental and theoretical values at 300 K and 77 K of the

energies of the various features of GaAs/Aly ;Gay 7As coupled double quantum
wells and the energies relative to the lowest-lying transition 11H
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Fig. 4 Photoluminescence peak intensities
vs. laser intensity measured at 4K in
asymmetric GaAs/Alp 3Gag 7As double
quantum wells related 11H transition
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Fig. 5 PL intensities of GaAs/Alp 3Gag 7As
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PHOTOREFLECTANCE AND PHOTOLUMINESCENCE
CHARACTERIZATION OF GaAs/Aly3Gag-As
ASYMMETRIC DOUBLE QUANTUM WELLS AND

- OPTICAL NONLINEAR EFFECT"

CHEN CHENJIA, WANG XUEZHONG, GAO WEI, HUANG DEPIN, M1 LizHI
(Department of Physics, Peking University, Beijing 100871, China)

Abstract: The study of the experimental results in asymmetric GaAs/Alg3Gag 7As
double quantum wells (DQW) structure by using photoreflectance (PR) and photolu-
minescence (PL) techniques is presented. PR spectra were given at 300K and 77K,
respectively. With a least square fit of a line-shape function, the transition above
Ey(GaAs) can clearly be identified as confined 11H, 11L, 13H and 22H in the DQW.
The comparison of the experimental intersubband energies with an envelope—function
calculation was obtained. An argon—ion laser operating at 488 nm was used for a pho-
toexciting source and the PL peak intensities related to 11H transition measured at
4 K were obtained and the nonlinear optical effect was discussed. PL peak intensities
as a function of temperature for 11H transition, Fy; and Fy, were measured by using
a 632.8 nm laser of low excited intensity and the results were analyzed.

Key words: double quantum wells, photoreflectance, photoluminescence, optical non-
linear effect.
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