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The unusual properties of systems that exhibit confinement in three dimensions (3D) 
have attracted a great deal of interest over the last few years. One of the most popular 
methods to obtain quantum dots (QDs) is to take advantage of the island formation that 
occurs in the heteroepitaxy of large lattice-mismatch semiconductor systems. In this 
type of systems the overlayer commonly grows in a Stranski-Krastanov (S-K) mode, 
where three dimensional (3D) islanding occurs following a few monolayers (MLs) of 
layer-by-layer two dimensional (2D) growth. A wide variety of self-assembled QDs 
from lattice-mismatched semiconductor materials have been fabricated employing the 
S-K growth mode. But one of the areas that still remains unexplored is the synthesis of 
self-assembled QDs in the lattice-matched system GaAs/AlGaAs. In this work we 
report a novel method for obtaining GaAs QDs by molecular beam epitaxy (MBE) on 
an AlGaAs underlying film. We propose to use a Si monolayer (ML) grown on 
AlGaAs, in order to induce a 3D nucleation during the GaAs overgrowth. The samples 
were prepared in a Riber 32P MBE system employing undoped SI-GaAs(100) 
substrates. First, a 5000 Å thick layer of AlxGa1-xAs was grown with a nominal 
concentration x=0.35. Several samples were grown in order to analyze the effects of 
changing the Si interlayer thickness, and the amount of GaAs overgrowth, on the final 
structures. Previous to the Si- exposure, the AlGaAs presented a (1×3) surface 
reconstruction which gradually turned to a (3×1) structure when the Si-thickness was 1 
ML, as observed in the reflection high-energy electron diffraction (RHEED) patterns. 
When the GaAs overgrowth started on this surface, transmission RHEED spots 
appeared and showed a considerable increase in intensity until reaching a maximum. 
This behavior is typical from a 3D island growth. If the GaAs overgrowth continues, the 
initial streaky RHEED patterns recovered indicating a 2D-growth. Thus, we prepared a 
sample stopping the GaAs overgrowth at the time when the diffraction 3D spot reached 
the maximum intensity, equivalent to 2ML of GaAs. The sample surface was analyzed 
in air by atomic force microscopy (AFM). Islands of 15 Å-height and 200×200Å of base 
were clearly observed, these dimensions are suitable for applications in quantum dots. 
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