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Abstract The molecular beam epitaxy growth and physical property of photoluminescence (PL) of two layer stacked
InAs/GaAs quantum dots have been investigated. The emission wavelengths of the InAs quantum dots (QD) are
extended to 1391 ~ 1438 nm through optimizations of growth conditions including InAs deposition amounts,
thicknesses of GaAs space layers and growth temperatures. It is found that the PL intensities, wavelengths, line
widths and uniformities of the high density (2X 10" e¢m ?) InAs QD are improved by using in-situ annealing of GaAs
interval layers and Sb assisted growth of InGaAs cover layers.
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Fig. 1 Epitaxial structures of the bilayer InAS QD
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Fig. 2 Room temperature PL spectra of the QD samples

with and without GaAs space layer annealings
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Fig. 3 AFM surface images of the QDs samples (a) without and (b) with GaAs space layer

annealing (scanning size: 1 pymX1 pm)
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Fig. 4 Room temperature PL spectra of the QDs samples with different depositions for (a) upper layer
and (b) lower layer InAs QDs

E— W5 T GaAs FA)ZEE d ST A&
JeEFRM ., B 5 h ETREE FaER el
2.4 ML AEKIREE /8 510 CH1 480 C| k24
FREE N Ing s Gag s As, M 1 ] J2 )2 BE AN [] 1) 12

FHEFEM M EE PL %, 24 GaAs H a2 R ¥ th
8 nmyg/NE 6 nm [, PL 3 W {8 35 1K BLHE #8 , OF
HLBR BRI T 8 nm KESLIY 1/8) . PL A
PR ER A RE S R e & 1 R K A1 N ) 3

0125001-3



2 i

A, PLAMSRIE K WH 7T AR 5 GaAs 1 2
PR A e I 2 3B R ) B
T A Y Gas o] J2 bR 19 6 AL AT
%,

600 -

400

[\

(=3

(=]
T

Intensity (a.u.)

1100 1300 1500

Wavelength /nm

900

5 AN TR JRE B b )2 & 7 ke i & i PL
Fig. 5 Room temperature PL spectra of the QD samples of

space layers with different thicknesses
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Fig. 6 Room temperature PL spectra of the QDs samples
with different growth temperatures for the upper

layer InAs QDs
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Fig. 8 AFM surface images of the QD samples with (a) InGaAs and (b) InGaAsSb cap layer (scanning size 1 pmX1 pm)
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