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Temperature Dependent Transient Photoconductive Response of CsPbBr; NCs
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Abstract: In recent years, all-inorganic cesium-lead halogenated perovskite CsPbX; (X=Cl, Br, I) nanocrystalline
(NCs) materials have become the focus of scientific research due to their unique properties such as long carrier life,
strong light absorption, low-cost manufacturing, and band gap adjustability. However, the transient photoconductivity
of CsPbBr; nanocrystals have been hardly researched. In this work, CsPbBr; nanocrystals were prepared by
ligand-assisted re-precipitation method. Then their photoconductive sample preparation and test device of vacuum
transient photoconductivity were improved. Effects of different temperatures and different excitation powers on
transient photoconductivity of CsPbBr; nanocrystals were studied. Experiment results show that the photo-generated
current decay rate is gradually reduced within the temperature range from 133 K to 273 K, and increases gradually
within the temperature range from 273 K to 373 K with temperature increasing . Results of excitation
power-dependent show that the photo-generated current decay rate increases when the excitation power increases from
200 to 1000 mW. The research method of this study provides a new idea for studying the dynamics related behavior of

photoexcited photo-generated carriers.
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Fig. 1 Preparation process of CsPbBr; NC thin film sample and schematic diagram of the transient photoconduction test
(a-c) Preparation process of photoconductive samples; (d) Schematic diagram of the transient photoconduction test
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Fig. 2 Optical absorption, PL spectra, microstructure and micromorphology of CsPbBr; NCs
(a) Optical absorption and PL spectra of CsPbBr; NCs in n-hexane; (b) XRD pattern;
(c) TEM image; (d) High resolution TEM image
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Fig. 3 Curves of photo-generated current with light cycle time(¢) at different temperatures and excitation
powers for photoconductive samples
(a) Current-voltage curve of 0—40 V measured at 133-373 K; (b, ¢) Curves of photo-generated current change with light cycle time at
different temperatures; (d) Curves of photo-generated current change with light cycle time at different laser excitation power;
Colorful figures are available on website
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Fig. 4 Curves of temperature-dependent carrier photo-generated currents and the fastest decay time

constants of the photoconductive samples
Enlarged views of (a, b) falling and (c) rising edges with temperature changed from 133 to 373 K; (d, e) Normalized current-time curves and their
fitting curves of temperature changed with temperature; (f) The fastest decay

time constant 7; obtained by fitting from experimental data of (d, e) with temperature change; Colorful figures are available on website
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Fig. 5 Curves of excitation power-dependent carrier photo-generated current and the fastest decay time
constant of the photoconductive samples
(a) Curve of photo-generated current of samples with light cycle time at different excitation power; (b) Normalized current-time curve and their

fitting curve with different excitation power; (c) The fastest decay time constant 7; obtained by fitting from experimental data of (b) with excitation
power change; Colorful figures are available on website
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Table2 Fitting parameters of time normalized current
curve at different powers

Power/mW

200

T/us n/us n/us

(25.955+0.493) (117.67+22.31) (822.18+234.43)

300 (15.411+0.686) (91.76+17.61) (502.61+110.28)
400 (10.856+0.392) (86.72+13.96) (423.04+60.38)
500 (13.300+0.351) (100.49+15.70) (444.26+71.77)
600  (10.824+0.281) (52.30+4.84) (318.36+12.73)
700 (8.77540.322) (74.87+6.95) (353.29421.81)
800  (11.546+0.210) (62.75+6.64) (325.15+15.40)
900  (11.412+0.183) (89.94+7.53) (386.28+29.85)
1000 (9.4310.132) (51.7842.85) (294.00+7.33)
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