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We present a study of optoelectronically active Ga(As)As quantum <lots (QDs) on Al-rich Al
x
Ga1_xAs layers with Al con

centrations up to x = 90%. So far, however, it has not been possible to grow optoelectronically active Ga(As)As QDs epitaxially 
directly on and in between Al-rich barrier layers in the AlGalnAsSb material system. A QD morphology might appear on the 
growth front, but the QD-like entities will not luminesce. Here, we use photoluminescence (PL) measurements to show that thin 
Al-free capsule layers between Al-rich barrier layers and the QD layers can solve this problem; this way, the QDs become 
optoelectronically active; that is, the <lots become QDs. We consider antimonide QDs, that is, Ga(As)Sb QDs, either on GaAs for 
comparison or on AlxGa1_xAs barriers (x >10%) with GaAs capsule layers in between. We also discuss the influence of QD 
coupling both due to stress/strain from neighboring QDs and quantum-mechanically on the wavelength of the photo
luminescence peak. Due to their mere existence, the capsule layers alter the barriers by becoming part of them. Quantum <lots 
applications such as QD semiconductor lasers for spectroscopy or QDs as binary storage cells will profit from this additional 
degree of design freedom. 

1. Introduction

Inorganic quantum dots (QDs), especially concerning their 
potential use in semiconductor lasers, have been in the 
research focus for 25years now [l, 2]. In particular, Ga(As) 
Sb quantum dots (QDs) grown on GaAs [3-13] are of in
terest as an active material for efficient lasers in the near- and 
midinfrared. These lasers could, for example, be used for 
sensitive spectroscopy or even long-distance optical com
munications via glass fibers [11]. On account of the strong 
hole confinement and (due to a type-II band alignment) no 
electron confinement, each QD might also be suitable for use 
as a binary storage cell in a quantum dot memory device 
[11, 14-16]. 

On the one band, to increase the degree of design 
freedom, in principle, the QDs could also be grown onto an 
Al-rieb AlxGa1 _xAs layer (with x >10%) as the barrier layer. 
In the case of antimonide QD applications in semiconductor 
lasers, this would potentially increase the range of available 
emission wavelengths. In the case of antimonide QDs as 
binary storage cells, this approach would raise the con -
finement energy C, but it would also result in a transition 
from a type-II to a type-I band alignment. This means that 
not only the holes but also the electrons will be confined, 
such that-by trend-the carrier lifetime will be reduced due 
to an increased rate of electron-hole recombination. 

On the other band, the biggest challenge in using Al-rieb 
barrier layers for Ga(As)Sb QDs is the fact that they are 




















