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Figure 1. (a) Schematic diagram of InAs quantum dots
(QD2) capped with Ing15GaossAs layer. (b)
Illustration of a shutter sequence for the
growth of InAs QDs by migration—enhanced
molecular beam epitaxy method.
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Figure 2. PL spectra of QD1 and QD2 measured at (a)
10 K and (b) 300 K. The Gaussian fitted
peaks are also displayed (dotted lines).
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Figure 3. (a) Temperature—dependent PL peak energies of QD1 (circles) and QD2 (triangles). The solid curves
are the calculated transition energies using Varshni equation with the parameters of bulk InAs. (b)
Excitation power—dependent PL spectra of QD1 measured at 10 K. All spectra are shifted vertically for
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Figure 4. PL decay times of QD1 (circles) and QD2
(triangles) as a function of emission wave—
length taken at 10 K. The PL spectra meas—
ured at 10 K are also displayed.
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The optical properties of InAs quantum dots (QDs) grown on a GaAs substrates by
migration enhanced molecular beam epitaxy method have been investigated by using
photoluminescence (PL) and time-resolved PL measurements. The luminescence properties
of InAs/GaAs QDs have been studied as functions of temperature, excitation laser power,
and emission wavelength. The PL peak of InAs QDs capped with Ing15GaggsAs layer (QD2)
measured at 10 K is redshifted about 80 nm compared with that of InAs QDs with no InGaAs
layer (QD1). This redshift of QD2 is attributed to the increase in dot size due to the diffusion
of In from the InGaAs capping layer. The PL decay times of QD1 and QD2 at 10 K are
1.12 and 1.00 ns taken at the PL peak of 1,117 and 1,197 nm, respectively. The reduced
decay time of QD2 can be explained by the improved carrier confinement and enhanced
wave function overlap due to increased QD size. The PL decay times for both QDI and

QD2 are independent on the emission wavelength, indicating the uniformity of dot size.
Keywords : InAs, Quantum dots, Photoluminescence, Time-resolved photoluminescence
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