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The unique combination of highly attractive optoelectronic properties of single-wall Carbon nanotubes
(SWCNTs) makes them the most appropriate nanomaterial for photovoltaic applications. Before discussing
the effective integration of SWCNTs into PV devices, we will briefly recall some of our work on their
synthesis by means of the KrF pulsed laser deposition technique and highlight their structural and
optoelectronic properties relevant to PV applications. In order to form the p-n junction, the SWCNTs were
appropriately purified, filtered and transferred as thin films onto n-silicon substrates. By varying the
SWCNTs film density (µg/cm2), we were able to point out the existence of an optimum value that yields the
highest power conversion efficiency (PCE) of ~11%. Further optimization of the doping of the p-SWCNTs
along with the appropriate incorporation of an MoOx hole extraction layer into the p-SWCNTs/n-Si PV
device structure, enabled us to reach a PCE value as high as 15%. With such a high PCE value, the SWCNTs
definitely hold great promise for sunlight photoconversion. Indeed, the p-SWCNTs/n-Si PV devices have
underwent an impressive increase of their PV performance over the last decade. On a more fundamental
basis, we have been able to correlate a figure-of-merit (FOM) of the p-SWCNTs/n-Si PV device, calculated
from the optical of the optical transmission and electrical conductance of the p-SWCNTs films, to their PCE
performance. This direct relationship between the FOM and the PCE of these novel p-SWCNTs/n-Si devices
is unprecedented and can be used as a guide for further enhancing their PCE.
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