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Abstract: Yb”-Er’ co-doped all inorganic cesium lead bromide perovskite nanocrystals were prepared by hot injec-
tion method. The photoluminescence properties and crystal structure were characterized by transmission electron mi-
croscopic, fluorescence spectrum and X-ray diffraction. The experimental results show that Yb*-Er’ co-doped all in-
organic perovskite nanocrystals emit bright green light (540 nm) and red light (646 nm) under the excitation of near-
infrared light. In addition, it was found in the experimental process that the morphologies tuning of the Yb™-Er’ co-
doped perovskite bromide nanostructures i. e. quantum dots, nanotubes, nanorods, nanoflowers, nanobelts,
nanosheets have been successfully achieved by controlling reaction temperature, the temperature injected by the pre-
cursor and the proportion of the complexing agent and solvent. For Yb™-Er’** co-doped perovskite nanocrystals with
different morphology, the phenomenon of Yb* sensitization Er’* luminescence was observed under the excitation of
near-infrared light, which is due to the existence of Yb**-Er'* energy transfer. Rare earth doping of perovskite materi-
als can realize the up-conversion luminescence phenomenon under the excitation of near-infrared light, which is ben-

eficial to the application of perovskite family materials in biomedical field.
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Tab. 1 Preparation conditions of multi-morphology CsPbBr;:
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Yb™,Er'* perovskite nanocrystals
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Fig.1 Schematic synthesis setup of CsPbBry:Yb™, Er’*

perovskite nanocrystals
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Fig.2 Transmission electron micrographs of CsPbhBrs: Yb*, Er™
perovskite NCs of different morphologies. (a) Quan-
tum dots (QDs). (b) Nanocubes (NCs). (c¢) Nanorods
(NRs). (d) Nanoflowers (NFs). (e) Nanobelts (NBs).
(f)Nanosheets (NSs). The inset shows the corre-

sponding particle size distribution patterns
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Fig.4

(a) UC PL of different morphologies of CsPbBry:Yh™ , Er’ perovskite NCs, insets are the photographs taken under the

980 nm excitation and daylight illumination, respectively. (b) Luminescence spectra under UV excitation and corresponding exci-

tation spectra. (¢)Energy level diagram of the UCL process. (d)Double logarithmic plots of intensity s 980 nm excitation power
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Fig.5 Fourier transform infrared spectra of CsPbBry:Yh™,
Er’* perovskite NCs
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