Characterization of heterostructured lll-V nanowires grown by
molecular beam epitaxy
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Introduction: Semiconductor nanowires (NWs) have attracted a great attention in various fields of technology due to their size and hence enhanced properties. ll-V NWs
have proven their potential in fabrication and property improvement of various devices such as nano-sized laser diodes, light emitting diodes, high electron mobility devices,
single photon source, solar cells and biological sensors.»23 Growth of radial and axial heterostructured 11I-V NWs by molecular beam epitaxy (MBE) using the Au-assisted
vapor-liquid-solid mechanism has been reported.# However, MBE-grown 1lI-V NWs normally assume a wurtzite (WZ) crystalline structure often suffered by stacking faults
compared to that of zinc blende (ZB) crystalline structure in its bulk form.5 These stacking faults may be a detrimental problem for optical device applications using NWs. In
this study, we show a method of controlling the stacking faults in the GaAs NWs.
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3. Nanowire growth mechanism: 4. Heterostructured nanowires:
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TEM image of (a) axial NW, (b) radial NW, and (c)
InP/InAsP/InP axial heterostructured NW enclosed by InP, with their corresponding schematic diagrams on their left side.
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present the band gap alignment and PL
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(a) Cross sectional view SEM image of GaAs NWs showing long and short W, (b) Overview image of long NW (b) and short NI D Ear i [0 CUgE0 jiansiion]infaletagg eredtvpell|CaA/GakeSY)
NW (c) with their corresponding high resolution TEM images and SAED patterns in the insets. This indicates that stacking ""‘ °""°"fe I':"Q""' Slcontecatsetipiniese = heterojunction. Filled and open dots indicate
faults can be controlled by decreasing the growth rate of NWs. Ehiown]to) 2 electrons and holes, respectively.
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