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Control of the nano-interface of heterojunction quantum dot solar cells and
improvement of the charge separation efficiency for multiple excitons
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Various interfaces in quantum dot solar cells were modified with organic
molecules and inorganic materials, and due to their synergistic effect, it was possible to reduce
the non-radiative recombination loss of photoexcited carriers and improve the balance between charge

carrier extraction. As a result, the energy conversion efficiency of the PbS quantum dot solar cell
was 15.45%, achieving the world®s highest performance of the PbS quantum dot solar cell. We also
evaluated the ultrafast relaxation dynamics of photoexcited carriers in quantum dots and found that
the composition and surface states of quantum dots have a large effect on the relaxation of the hot
carrier dynamics. This will be valuable basic data for the realization of multiple
exciton-generating quantum dot solar cells in the future.
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