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Abstract: In recent years, all-inorganic halide perovskite CsPbX, (X =Cl, Br, I) has attracted tre-
mendous attention owning to its narrow emission full width at half maximum, tunable bandgap, low
production cost, and high photoluminescence quantum yield (PLQY ). However, the blue lumines-
cence perovskite quantum dots( QDs) is still lag behind their red and green luminescence counter-
parts. Herein, the Ba’* ion doped CsPbBr, QDs was obtained by adjusting the molar ratio of BaBr,
and PbBr, in precursor solution. The crystal structure, morphology, and optical property of as-pre-
pared QDs were studied. The results exhibited that the decrease of particle size and blue shift in
absorption and photoluminescence spectra as the increase of the Ba/Pb molar ratio. It is mainly

contributed that the ionic radius of Ba’" is smaller than Pb>* ion, and the bandgap of as-prepared
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quantum dots is enlarged by partially replacement Pb>* ion with Ba®*

ion. The particle size is de-

creases from 11.37 nm(undoped) to 10.36 nm( Ba/Pb molar ratio of 1.0). The photoluminescence

is blue shift from 510 nm(undoped) to 461 nm(Ba’" ion doped). Most interesting, the Ba’* doped

CsPbBr; quantum dot with the Ba/Pb molar ratio of 0.5 demonstrated the super blue luminescence at

461 nm with PLQY of 39% . It is certified that the optical property could be effectively improved by

introducing appropriate amount Ba’>" ion to partially replacement of Pb*>* ion.
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Fig. 1 XPD patterns(a) and a subtle yet shift and variation of relative intensities of (200) (b) of as-prepared quantum dots.

The survey XPS spectra(¢) and the high-resolution XPS spectra of Ba 3d(d) for Ba’* ion doped CsPbBr, quantum dots

(Ba/Pb is 0.5).
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Fig.2 TEM images of as-prepared quantum dots( scale bars represent 50 nm). (a)Undoped. (b) Ba/Pbis0.5. (c¢)Ba/Pb is

1.0. Inset pictures show the high-resolution transmission electron microscopy of corresponding TEM image ( scale bars re-

present 2 nm). (d) — (f)The particle sizes of TEM images from (a) - (c).
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Fig.3 The absorption apectra(a) and the photoluminescence spectra(b) (inset photo is quantum dots under UV lamp) of as-

prepared quantum dots
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Fig.4 The fit peaks of Ba’* ion CsPbBr, quantum dots with Ba/Pb molar ratio of 0.5(a) and Ba/Pb molar ratio of 1.0(b).

(¢) The PL spectra of oleic acid.
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Tab.1 The fitting results fitted by time-resolved PL decays curve of as-prepared quantum dots
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1.0 15.27 5.31 65.27 19.37 19.46 51.71 32.72
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