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[bookmark: _GoBack]Semiconductor nanocrystal inks are being explored as a route to make low-cost, high efficiency photovoltaic (PV) devices. Nanocrystals can be synthesized in large quantities, dispersed in solvents, and deposited under ambient conditions on virtually any substrate. PV devices made from CuInSe2 nanocrystals have achieved efficiencies of 3% without any high-temperature processing, however the efficiency is limited due to poor interparticle charge transport. Higher efficiencies have been achieved through high temperature sintering of Cu(In,Ga)Se2 nanocrystals in a selenium rich atmosphere (known as selenization). This processing step is difficult to control and adds significant manufacturing cost. We have explored photonic curing as a means to eliminate the need for high temperature selenization and also achieve high efficiency from CuInSe2 nanocrystal devices. Photonic curing utilizes a high-intensity pulsed light to transiently heat the nanocrystal film, allowing for nanocrystal sintering on temperature-sensitive substrates such as plastic. Photonic curing is also capable of high-throughput roll-to-roll manufacturing.
We find that the capping ligand chemistry on the nanocrystal surface plays a large role in film morphology after photonic curing. CuInSe2 nanocrystals are synthesized with oleylamine capping ligands, which provide stable dispersions in organic solvents. We find that during photonic curing, high pulse energies are required and the oleylamine-capped nanocrystals sinter through a melting and resolidification mechanism which leaves significant regions of exposed back conact.  Replacing oleylamine with inorganic chalcogenidometallate clusters (ChaMs) has been shown to improve nanocrystal film electrical properties and also aids in the sintering of CuInSe2 nanocrystal films. We find that, when treated with photonic curing, ChaM-capped CuInSe2 nanocrystals sinter at lower pulse energies without the films undergoing melting and resolidification. This leads to substantially improved film morphology.
