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Single semiconductor nanowires offer a route towards novel device functionalities, with examples including 

nanowire-based polarisation-resolving terahertz photoconductive receivers [1] and nanowire quantum electronic 

devices exhibiting proximity-induced superconductivity [2]. However, the processing of such devices is laborious 

and the yield is typically low, with published data limited to a handful of “hero” devices. To address this problem, 

we are developing high-throughput approaches that expedite nanomaterials characterisation and nanodevice pro-

cessing. Using a quantum multiplexer, we have addressed arrays of transfer-printed single InAs nanowires from 

room temperature down to 4.2 K [3]. We have developed an alternative approach suitable for randomly distributed 

nanowires that obviates the need for pick-and-place positioning of nanowires. This approach involves automated 

microscopy assisted by machine-readable and lithographically compatible alignment markers, and automates the 

process of electrode design [4]. Scanning electron micrographs of example field-effect transistor devices are shown 

in Fig. 1. The alignment markers also facilitate the automation of other measurements including cathodolumines-

cence and photoluminescence. These high-throughput approaches yield large numbers of functional nanowire de-

vices and permit the acquisition of large datasets, which in turn allows correlations between complementary meas-

urement techniques (e.g. photoluminescence [5] and terahertz spectroscopy [6]) to be examined. 

 

 

 
 

Fig. 1. Scanning electron micrographs of InAs nanowire field-effect transistors with electrical contacts designed via an auto-

mated imaging and alignment process. Reproduced with permission from [4]. 
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