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MBE growth of Quantum nanostructures for optoelectronics
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Molecular Beam Epitaxy (MBE) is a powerful technique for the fabrication of several
self-assembled III-V nanostructures such as quantum rings, quantum dots, [1] and quantum
wires that can cover a wide range of the spectrum from 0.98 um to 1.6 um (fig. 1).

The possibility of performing in-situ, real-time, measurements of accumulated stress (Xc)
during growth of these nanostructures enables to achieve a deep understanding of the growth
processes. For example, whereas quantum rings (QR) formation is crucially linked to the
presence of liquid indium on the surface, quantum wires (QWR) are produced [2] as an
effective way of relaxing a large asymmetrical accumulated stress present on the sample (fig.
2).

This information allows a fine-tuning of the optoelectronic properties by controlling their
size and shape. Furthermore, the capability of tracking o during growth is used to engineer
strain compensated structures like multilayer quantum dot solar cells [3].

The growth of Graphene by MBE on h-BN (Fig. 3) will also be discussed [4].
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Fig.1 Self-assembled nanostructures covering the spectrum from 0.98 to 1.6 um emission at RT.

ON OFF T,=480°C
ON

2
As, _ OFF
35Fa i

2.6 ML InAs

Accumulated stress 2o (N/m)
N R
o

Fig. 2 In-situ, real-time measurements of Fig.3 MBE growth of graphene
accumulated stress are crucial for a deep nanodomains on h-BN.
undertanding of the formation mechanisms.
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