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Influence of InGaAs layer on photoluminescence of InAs quantum dots with AlAs cap
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Photoluminescence (PL) from wetting layer (WL) tends to be dominated for quantum dots (QDs)
grown on (113) GaAs substrate?. The WL could be reduced or even removed if an appropriate AlAs layer
was deposited on InAs QDs according to a novel mechanism based on phase separation proposed by V.
Shchukin?. We have found that 0.5 ML AlAs cap is an effective way to enhance PL of InAs QDs grown on
(113)B and obtained PL at room temperature with a center wavelength around 1.0~1.1 um®. Extending this
emission range to 1.2~1.3 um is a subject of strong interest because of its wide applications for
optoelectronic devices. The wavelength of conventional QDs without AlAs cap grown on (001) GaAs have
been successfully increased by growing an InGaAs layer on QDs 45).\

To investigate the influence of InGaAs layer on
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Fig 1. Growth structure of QDs and In, ;Gag g;As layer was QDs with 0.5 ML AlAs cap as shown in Fig. 1
@®)  (©  (001) @® © (1138 (a) as reference, the second one was QDs with 0.5

ML AlAs cap and 6 nm IngisGagssAs layer as
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shown in Fig. 1 (b), and the last one was

900 1000 1100 . ) )
Wavelength (nm) Wavelength (nm) conventional QDs without AlAs cap but with 6 nm

Fig 2. PL (4 K) of QDs with the structure a5 shown in Fig. 1 Ino.15GaogsAs layer as shown in Fig. 1 (c). PL (4K)
of these QDs were shown in Fig 2. Both for the QDs grown on (001) and (113)B GaAs substrates, structure
(c) without AlAs cap showed a considerable red-shift lager than 60 nm. However, structure (b),
Ing.15GapesAs on QDs with AlAs cap, only caused a slight red-shift less than 20 nm. It is clear that
Ino.1sGao.ssAs layer have noticeably different influence on the wavelength between conventional and AlAs

capped QDs, that is to say, the effects of Ino.15Gao.ssAs layer might be prevented by AlAs cap.
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