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Abstract (300 word limit)
Owing to the unique structural properties, one-dimensional nanowire (NW) semiconductor materials have been proposed to be promising candidates in realizing advanced optoelectronic and electric devices. In the last few years, InAsSb NWs have attracted increasing attention for their direction bandgap, high electron mobility and low bandgap energy which enable device applications in infrared photodetectors/emitters and high mobility devices. However, the poor crystalline quality and the large surface states degrade the performance of the resulting devices. Here we report that the optical properties of InAs NW can be improved efficiently through use of Sb-modulated superlattice and core-shell confined heterostructures. 
InAs-based nanowire quantum structures were grown on Si (111) substrate by molecular beam epitaxy (MBE). The sample of InAs/InAsSb suplerlattice NW was obtained via alternative growth of InAs and InAsSb segments with thickness of ~10 nm. For core-shell NWs, two types of shell layers, e.g. AlSb and GaSb were grown on bare InAs NWs at reduced growth temperature. As shown in figure 1, high-resolution transmission microscopy (HRTEM) and scanning electron microscopy (SEM) studies demonstrated the success of the core-shell structures of the NWs. photoluminescence (PL) was performed to explore the optical properties of the NWs. as can be seen from figure 2, a dramatic increase of photoluminescence (PL) was observed in comparison with bare InAs NW (Figure 2), e.g. up to 20 times is visible for the core-shell NWs, and more efficient improvement in the Sb-modulated InAs/InAsSb superlattice NW. Such improvements are associated with the efficient surface passivation resulted from the shell layer and the development in crystalline quality. Single NW field effect transistors were fabricated. A large dark current reduction (2 magnitude of order) was observed in the core-shell NW device in comparison with bare InAs NW device, which reveals the efficient surface passivation from core-shell structures. 
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Figure 1. 45o - tilted SEM image of InAs/AlSb core-shell NWs 
Figure 1. left: SEM image of InAs/AlSb core-shell NWs; left: cross-section TEM for  InAs/AlSb (top) and InAs/GaSb (bottom).
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Figure 2. The 4K PL of InAs/AlSb and InAs/GaAs core-shell NWs, InAs/InAs superlattice NWs and bare InAs NWs.
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Sample 916



Nanowires presented an irregular hexagonal 
shape as can be observed both BF and ADF 
images. 



The EDX maps confirm a InAs/GaSb core-shell 
structure. Notice that the shell facets are 
rotated 30 degrees with respect to the core



TOP view
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