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PHOTOLUMINESCENCE PROPERTIES OF SELF-
ORGANIZED InGaAs/GaAs QUANTUM
DOT STRUCTURES®

NIU Zhi-Chuan WANG Xiao-Dong MIAO Zhen-Hua FENG Song Lin

(National Laboratory for Superlattices and Microstructures , Institute of Semiconductats .
Chinese Academy of Sciences, Beijing 100083, China)

Abstract Optical properties of InGaAs/GaAs self-crgamzed quantum dots (QDs) structures covered by In, Ga, .,
Ag capping layers with different In coreents x ranging from 0.0 (i.e. . GaAs) to 0. 3 were investigated systemati-
cally by photocluminescence (PL) measurements. Red-shift of the PL peak energies of the InAs QDs covered by
In.Ga;_.As layers with narrower linewidth and less shifts of the PL emissions via variarions of the measurement
temperatures were observed compared with that covered by GaAs layers. Calculation and structural measurements
confirm that the red-shift of the PL peaks are mainly due 1o strain reduction and suppression of the In/Ga intermix-
ing due to the In.Ga,_.As cover layer, leading to better size uniformity and thus narrowing the PL linewidth of the

QDs. 1. 3um wavelength emission with very narrow linewidth of only 19. 2 meV at room temperature was success-

fully obtamed from the In. :Ga; :As/GaAs QDs covered by the In, ,Gag  As layer.
Key words InAs/GaAs self-organized quantum dots, photoluminescence. molecular beam epitaxy, InGaAs cap-

ping layer.
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Fig- 1 PL spectra taken at 10K from the InAs dots cov-
ered by 3nm-thick In.Ga;-.As layer with different r—
0.0.0.1,0.2.and 0. 3. The spectra of the integrared in-
tensity and linewidth of the PL peak versus 1n mole frac-
tion (x> of the In.Ga, . As layers are shown in the
inset
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Fig. 2 Comparison of the calculated and experimental
values of the red-shifts of the PL peak energy of the
QDs according to different In content of the In.Ga,_.As
layer
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Fig. 3 Temperature-dependent spectra of the
PL peak energy of the QDs corresponding to
different In mole fraction from 0.0 tc 0.3
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Fig. 4 Room temperature PL spectra taken from Ings
Ga, jAs/GaAs QDs. FWHM of PL from the QDs {(n=
1. 6ML ) shows the narrowest linewidth of 19. ZmeV.
The spectra in the inset give excitation power-dependent
PL spectra at 10K
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