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Semiconducting carbon nanotubes are attractive
materials for the light absorbing components ofisoklls
and photodetectors because they offer strong, keinab
optical absorptivity; ultrafast transport; and paential
for stability and solution-processability. Bilagerdonor
/ acceptor heterojunction devices based on carbon
nanotube photoabsorbers as the donors have albeady
realized with >1.0% AM1.5G solar power conversion
efficiency, in which the photoresponse is primarily
derived from the nanotubes. While these devices ar
exciting proofs-of-principal, there is still a need
improve their efficiency and to do to so acrossaaber
spectrum. These improvements can be achievedin pa
by better understanding the photophysical respcauseés
behaviors of mixtures of carbon nanotubes that are
coupled to one-another in thin films.

Along these lines, here, we report on our recent
investigations of the migration and dissociation of
excitons in photoabsorbing thin films of coupledbmm
nanotubes tailored for photovoltaics. We show that
performance of bilayered solar cells is limitedsthyw
and relatively short-range inter-nanotube excitoargy
transfer. In the bilayered cells, the internaliquan
efficiency for photon to collected electron conveins
efficiency falls off for nanotube film thicknessesyond 5
nm, suggesting a short inter-nanotube exciton siifi
length ~ 5 nm. We have characterized inter-naretub
exciton migration in more detail using polarization
dependent transient absorption spectroscopy. \Werob
two timescales for photoexcitation transfer. tringe
observe that the selective photoexcitation of large
bandgap nanotubes results in fast (< 500 fs) amgklo
range (> 5 nm) transfer of ~50% of the initial
photoexcitation to surrounding small bandgap sygecie
with a variety of orientations. However, the oth&0%
of the photoexcitation evolves from larger to sexall
bandgap nanotubes on a second, slower timescake mor
similar to the exciton non-radiative lifetime (1@§ps).
Based on these data, we have implemented kinetitdvio
Carlo models to evaluate possible bandgap distabsit
and nanotube morphologies for maximizing the trartsp
of excitons to acceptors in bilayered and blendetan
nanotube / acceptor structures.



