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Within the class of 1D nanostructures, semiconductor nanowires (NWs) possess several unique 
characteristics, representing one key area in nanoscience and nanotechnology. Their sub-micron 
diameter gives the opportunity for quantum confinement of the charge carriers. Moreover, it allows 
an unprecedented degree of freedom in the epitaxial growth of dissimilar materials in defect-free 
axial heterostructures, thanks to the efficient relaxation of the strain along the sidewalls. At the heart 
of the success of NWs as versatile building blocks for the realization of novel nanodevices is the 
development of general strategies for the controlled growth of these materials. The most 
widespread approach for the growth of NWs is the Au nanoparticle (NP)-mediated technique known 
as vapor-liquid-solid (VLS) mechanism. It allows an extremely high flexibility to grow different 
materials in axial NW heterostructures with very good crystal quality, size and shape control. 

However, the different interactions among the Au NP and the 
growing materials may affect the growth mode and the interface 
sharpness. Here I will show the growth study of InAs/InP axial NW 
heterostructures, as an example of a system where the NP 
reconfiguration strongly affects the growth dynamics, and the 
solutions that we proposed to tackle this challenge [1, 2]. Indeed, 
by developing a simple growth protocol, the realization of thin 
alternating InAs/InP segments of well controlled thickness, defining 
single and double quantum dot NWs is demonstrated (Fig. 1). 
Another challenge 

when combining different materials in axial NW 
heterostructures is the control of the final morphology, 
that is a result of the balance between axial and radial 
growth. As an example, I will show the growth of InSb 
nanostructures like nanowires (1D), nanoflags (2D), and 
nanocubes (3D) on InAs NW stems [3] (Fig. 2). 
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Figure2. 45°-tilted and top view (insets) SEM images 
of InSb nanowires (a), nanoflags (b), and nanocubes 
(c) grown on InAs nanowire stems. All scale bars are 
100 nm. 

Figure1. InAs/InP axial heterostructured 
NW. The three InP barriers define a 
double QD system (inset). 


