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Fig. 2 Photoluminescence (PL) spectra of QD
1 InAs/GaAs QD structure with etched off top contact layer for
TEM various photo-excitation levels The solid curves are
Fig. 1 Schematic diagram of laser structure with experimental results and the dashed-dot curves are
five sheet of InAs/GaAs quantum dots  The inset of a Gaussian fit to the experimental data. The
shows multilayer QD structure from cross-section features labeled E,,E,,E, and E; indicate transitions
TEM images. associated with the QD ground state and the first,
the second and the third excitated states.
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Fig. 3 (a) Total photoluminescence (PL )
intensity of QD structure at 15K and 77K as a
function of photo-excitation power; (b) PL peak
energy of E,, E, E, and E; states versus photo-

excitation power at temperature of 77K
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Fig. 4 PL peak widths (FWHM) of E,. E,., E,
and E; states as a function of photo-excitation

powers at temperature of 15K (a) and 77K (b)
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Fig. 5 (a) Emission spectra at various injected i
currents of QD laser with 800pm cavity length and -
100pm wide strips (uncoated facets) showing lasing % o1t
occurring of the first state transition at 253K; (b) EJ
Result of a Gaussion fit (thin curves) to the E
experimental data (thick curves) of 250mA 2
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Optical Characteristics of Strained Self-Organized InAs/GaAs Quantum
Dot Materials and Laser Diodes”

Qian Jiajun', Xu Bo', Chen Yonghai', Ye Xiaoling', Han Qin’ and Wang Zhanguo'

(1 Laboratory of Semiconductor Materials Science, Institute of Semiconductors., The Chinese Academy of Sciences. Beijing 100083, China)
(2 National Research Center for Optoelectronic Technology, Institute of Semiconductors,

The Chinese Academy of Sciences, Beijing 100083, China)

Abstract: Photoluminescence (PL) and electroluminescence (EL) properties of strained self-assembled InAs/GaAs quantum
dots (QDs) structure grown by molecular-beam epitaxy technique are presented. A comparative analysis is made of optical
characteristics for laser diodes emitting at 1. 08um with InAs/GaAs QDs in the active region. The maximum CW output of
2. 74W (two facets) and internal quantum efficiency of 87% are achieved at room temperature in 100pm wide strips and

1. 6mm cavity length laser diode with uncoated facets.
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