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Recently, radial p-n junction semiconductor nanowire solar cells have attracted a lot of attention 
because this device architecture enables effective light absorption and efficient carrier collection to 
be achieved simultaneously. This feature is unique to the radial p-n junction nanowire structure 
because absorption of sunlight takes place axially along the core of the nanowire whereas the 
collection of photo-generated carriers happens radially out of the core of the nanowire. Apart from 
that, a nanowire array inherently exhibits enhanced light absorption due to their intrinsic light 
trapping effects and reduced light reflection without using anti-reflection coatings. Therefore, it can 
be expected that the radial p-n junction core-shell nanowire structure could achieve higher solar cell 
efficiencies compared to the planar device geometry. The nanowire device concept also offers an 
additional cost advantage because III-V compound semiconductor nanowires can be grown directly 
on cheaper substrates as Si [1], or even graphene [2]. Hence, radial p-n junction III-V compound 
semiconductor core-shell nanowires would make it possible to develop low-cost and high-efficiency 
solar cells. 

In this talk I will report on our recent results on GaAs core-shell nanowire solar cells grown on 
silicon and graphene. The nanowire/graphene hybrid system is especially appealing since graphene 
can function not only as a replacement of the expensive semiconductor substrate but also as a 
transparent and flexible electrode for the nanowire solar cell. In addition, by using advanced 
simulation we demonstrate that radial p-n junction GaAs nanowire solar cells can achieve 
efficiencies more than twice the Shockley-Queisser limit of planar p-n junctions [3], thus low-cost 
and ultra-high-efficiency GaAs nanowire solar cells with practical solar cell efficiencies approaching 
~70% are possible when nanowire growth and fabrication technologies mature. 
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