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Fig. 1 Schematic diagram of the samples (a) single layer QDs, (b) muliidayer QDs.
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Fig. 2 PL spectra of single layer QD samples.
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Table 1 The peak energy and FWHM of all sam ples.
undoped IE17 SE17 218 M.undoped  M3EI6
/(eV) 1.198 1.208 1.210 1.197 1.245 1.295

/(meV) 52.8 45.4 42.7 48.7 107.0 75.5
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Fig. 3 PL spectra of multidayer QD samples.
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Table 2 The peak energy and FWHM of the sample of 5SE17 at different temperatures.

8K 30K 50K 70K 100K 150K 200K 300K
/eV 1.210 1.209 1.206 1.202 1. 194 1.178 1. 161 1.132
/ (meV) 42.17 42.17 42.17 43.3 44.9 48.9 51.9 59.4
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Abstract

The photoluminescence (PL) in directly Be doped self-organized InAs quantum dots ( QDs)
grown by molecular beam epitaxy has been firstly studied systematically . The samples of single layer
QDs were undoped and directly doped with Be of 1% 107em ", 5% 107em™’, and 2% 10" em ™’ in
2. 5ml InA s layer, respectively. The samples of multidayer QDs were undoped and doped with Be of 3
x 10°em™’ homogeneously. When the doping level is low, a decrease in line-width and a little blue
shift in peak are observed in PL. However, when the doping level is high, the uniformity and
photoluminescence peak intensity of QDs will be decreased. With doping, Be atoms act as the
nucleation centers in the formation of QDs. Due to doping-nduced nucleation centers, there are more
nucleation centers in the doped samples. T he size fluctuation of QDs becomes smaller. Hence the line—
width of PL spectra will decrease. T here will be more and more nucleation centers with the increasing
of doping level. So more and more Q Ds will be formed. With increasing the number of QDs, there
will be amalgamation between different small QDs. So the size fluctuation of QDs becomes larger,
which will cause the increase in line—width and decrease in peak intensity in PL. Another reason for
the phenomena may be due to the incorporation of nonradiative impurities with a higher level doping.
Thus, appropriate doping maybe helpful to the formation of uniform QDs. However, unduly doping
seems to lower the quality of QDs. The work will be very meaningful for the fabrication of self-

organized InAs quantum dots devices.
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