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Single-particle photomemory using colloidal quantum dots
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Semiconductor nanocrgstals, called as quantum dots (QDs), are among the
important luminescent materials. The reversible modulation of their photoluminescence (PL)
intensities is of particular interest because the photoemission modulation will allow for various
applications such as imaging probes, chemo and biosensing, smart windows, and photomemory. In this
study, we focused on controlling PL emission of perovskite QDs by coupling them with a redox cluster
of polyoxometalates (POMs). We studied photoinduced electron transfer (PET) from the CsPbBr3 QDs to
POM under visible light irradiation. The PET led to the generation of one-electron reduced POM
(POM-). The POM- was easily oxidized by exposing it to atmospheric oxygen, leading to the
restoration of PL. The PL emission was repeatedly quenched and restored upon alternate of visible
light irradiation and oxygen introduction, respectively.
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