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Design of semiconductor quantum dot sensitised solar cells to maximise their
performance using ultrafast laser spectroscopy

Tachibana, Yasuhiro
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We have established a novel low cost and less toxic method to synthesize
size controlled (i.e. band potential controlled) PbS semiconductor quantum dots (QDs) with narrow
sigelgisgrigg&ion. Their trap states were readily passivated, resulting in photoluminescence quantum

yield of ~70%.

We found that photocurrent generation from a CdS QD sensitized solar cell is controlled by an
efficiency of an electron injection from a CdS QD to Ti02. We also identified that short circuit
photocurrent, open circuit photovoltage and fill factor from a QD sensitized solar cell can be
maximized, provided that the forward electron transfer processes occur sufficiently faster than
their charge recombination processes.
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