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Abstract We investigated the effects of high potential barriers on the optical characteristics of InAs quantum
dots (QDs) by using photoluminescence (PL) and photoreflectance (PR) spectroscopy. A sample with regular
InAs quantum dots on GaAs was grown by molecular beam epitaxy (MBE) as a reference. Another InAs QDs
sample was embedded in single AlGaAs barriers. On the other hand, a sample with GaAs/AlGaAs superlattice
barriers was adopted for comparison with a sample with a single AlGaAs layer. In results, we found that the
emission wavelength of QDs was effectively tailored by using high potential barriers. Also, it was found that
the optical properties of a sample with QDs embedded in GaAs/AlGaAs superlattices were better than those
of a sample with QDs embedded in a single layer of AlGaAs barriers. We believe that GaAs/AlGaAs
superlattice could effectively prevent the generation of defects.

Key words MBE, InAs QD, photoluminescence, photoreflectance, superlattice barriers.
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Fig. 1. A schematic sample structures.
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Fig. 2. RHEED patterns taken along (a) [110] in which off-
normal streaks directed at an angle of 28( from the [001]
direction are observed and (b) [110] azimuths.
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Fig. 3. Photoluminescence Spectra for the reference sample
QD1 of InAs QDs with different excitation density given in
mW/cm® at 10K.
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Fig. 4. PL spectra for InAs QDs samples with single AlGaAs
barrier and AlGaAs superlattice barrier measured at 10K.
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Fig. 6. (a) PR spectra for reference InAs QDs sample
measured at room temperature. (b) PR spectra for InAs QDs
samples with single AlGaAs barrier and AlGaAs superlattice
barrier measured at room temperature.
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