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Abstract

We have investigated the annealing effects on the optical properties of InAs quantum dots(QDs) capped with
InGaAs(sample QD1), where InGaAs layer was deposited by opening Gallium, Arsenic, Indium and Arsenic shutters
alternately with 3 periods, grown by molecular beam epitaxy. The emission wavelength of the sample of InAs QDs
capped by GaAs barriers was observed to be blue-shifted as the annealing temperature was increased. On the other hand,
the photoluminescence(PL) peak position of sample QD1 was observed to be red-shifted at the annealing temperature of up
to 600 C and, then, it was found to be blue-shifted at temperatures ranging from 700 to 800 C. The full width at half
maximum values of sample QD1 subjected to annealing treatments show different behavior compared to typical InAs
quantum dot structures.
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Table 1 Growth conditions for InAs QD samples.
Growth temperature(C) Growth rate As BEP torr | V/II-BEP ratio
QDs/InGaAs/
buffer layer GaAs capping layer GaAs InAs Ga In 9% 10° 30
580 400 8612 A/h | 956 A/h| 0.845 ML/s | 0.093 ML/s
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Fig. 1 Layer structure of self-assembled InAs QDs capped by (a) GaAs (b) InGaAs layer.
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Fig. 2 Normalized PL spectra measured at 10 K as
a function of energy.
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Fig. 3 PL spectra measured at 10 K with different
annealing temperatures.
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Fig. 4 The peak positions(eV) and FWHM(meV) for
each QD sample. The dashed lines are only
guides for the eye.
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