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Semiconductor nanostructures have been emerging in many research fields as a consequence of the 
scientific progress and the ability to fabricate low-dimensional structures with tunable properties for 
each specific application. An exciting example is the recent and until now little explored use of 
nanowires in solar cells which presents several advantages in comparison with more conservative 
proposals [1,2], namely, increase of electrical charge collection when compared to the percolative 
transport through a random polycrystalline network, high area for light harvesting, lower production 
costs due to a several times higher growth rate of the nanowires in comparison to the one observed 
for the traditional thin layers (in particular of GaAs) [3]. The increase of the efficiency of the final 
devices depends on the evaluation of the structural, electrical and optical properties of the 
nanowires, and of their tuning as the absorber layer in solar cells. The control of the growth 
parameters is of particular relevance namely due to the formation of the wurtzite (WZ) phase which 
is generally favored by processes arising from the large surface-to-volume ratios of the nanowires. 
Questions like the type of substrate, dimensions of the catalyser, temperature of the growth and 
level of doping are open. Also, the study of physical properties of nanowires based on GaAs is 
presently under an intense experimental and theoretical investigation, namely the orientation of the 
nanowires, dimensions, simultaneous occurrence of zinc-blende and wurtzite phases and doping 
parameters [4-7].

In this proposal, it will be carried out an extensive study of the physical properties of 
In(x)Al(y)Ga(1-x-y)As nanowires as well as of their application in solar cells. The usual 
experimental techniques [7,8] for the morphological, structural, optical and electrical 
characterization will be used. Solar cells will be fabricated using the structure used for thin films 
based solar cells and the performance of device will be evaluated. 
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