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Nano-interface engineering of heterojunction quantum dot solar cells and the
effect on charge separation of multiple excitons
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We have investigated the photoexcited carrier dynamics in QD films with
sufficiently controlled different QD-QD distances, and found that the rate constant of charge
separation of multiple excitons strongly depends on the QD distance. It was found that by
controlling the QD distance shorter than a certain value, multiple excitons can be separated through

charge transfer from one QD to the neighboring one because the charge transfer rate is larger than
the Auger recombination rate. From our findings, it is suggested that the multiple excitons
generation (MEG), which is a key feature of the QDs, can be used for optoelectronic devices such as
solar cells. In addition, by passivating the three kinds of interfaces, i.e., the electron transport

Iazer/QD film interface, the QD-QD interface and the QD film/hole transport layer interface in the
QD heterojunction solar cells, we have achieved the world"s top level of energy conversion
efficiency of 12.5% for PbS QD heterojunction solar cells.
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