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Fig. 1. (a) Absorption spectroscopy (blue trace), emission spectroscopy (green trace) and TEM imaging (inset) of CsPbBrs pe-

rovskite quantum dots; (b) X-ray diffraction spectrum; (c) single quantum dot spectrum measurement system; (d) confocal scan-

ning photoluminescence image of CsPbBr; perovskite quantum dots on glass substrate. The position of the cross wire is a single

quantum dot.
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Fig. 2. (a) Typical photoluminescence intensity time trajectories and corresponding intensity distributions of a single CsPbBr; QD

under different excitation powers; (b) photoluminescence decay curves obtained from the corresponding square in Figure (a); the

green and gray curves are single exponential fitted curves and instrument response function, respectively; (¢) corresponding second-

order correlation function curves (green) and time-gated second-order correlation function curves (pink).
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Fig. 3. (a)—(c) The probability density distributions and fitted curves of the bright (on) and dark (off) states of a single CsPbBry
perovskite quantum dot under different power excitations; (d) conversion rate from bright state to dark state and dark state to

bright state under different power excitations.
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Fig. 4. Photoluminescence blinking mechanisms of single
CsPbBr; perovskite quantum dots. The blue and orange
levels are conduction band and valence band, respectively.
The solid and hollos circles represent electrons and holes,

respectively.
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Photoluminescence blinking properties of single CsPbBr;
perovskite quantum dots”
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Abstract

Owing to their excellent optical properties, perovskite quantum dots become ideal materials for
conventional optoelectronic devices such as solar cells, light-emitting diodes, lasers, detectors, and non-classical
quantum light sources such as single photon sources and entangled photon sources. The research on the
photoluminescence blinking dynamics of single perovskite quantum dots can provide technical support for the
preparation of nano-optoelectronic devices. In recent years, some achievements have been made based on the
photoluminescence lifetime and photoluminescence intensity of single perovskite quantum dots. In this paper,
the bright (on) state probability density and the dark (off) state probability density are extracted from
photoluminescence intensity trajectories of single quantum dots and fitted by the (truncated) power-law
function. It is found that the on-state probability density of single perovskite quantum dot under weak
excitation condition can be fitted by a power-law function, which indicate that the photoluminescence blinking
originates from the activation and deactivation of surface trap states. Under strong excitation condition, the on-
state probability density of single perovskite quantum dot obeys exponential truncated power-law statistics,
which indicate that the photoluminescence blinking is affected not only by the surface trap state, but also by
the charging and discharging process.

Keywords: perovskite, single quantum dot, photoluminescence blinking, power law distribution
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