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Low-Dimensional Metal Halide Perovskites:
a Kind of Microcavity Laser Materials

Huo Chengxue, Wang Ziming, Li Xiaoming, Zeng Haibo
MIIT Key Laboratory of Advanced Display Materials and Devices, School of Materials Science and
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Abstract Metal halide perovskites possess excellent photoelectrical properties and have extensive applications in the
fields like solar cells and photoelectric detection. They also show wonderful emission properties and full band
emission in the visible range can be realized by adjusting the type and ratio of halide atoms. In addition, the full
width at half maximum of the emission light is narrow, which makes this kind of materials widely used in the fields
like display. These properties make metal halide perovskites very suitable as laser gain materials. Moreover, the
low-dimensional metal halide perovskites themselves can be used as a natural optical cavity, which makes lasing
possible. Much significant progress has been made on the related research.
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Fig. 1 Structures and fluorescent properties of metal halide perovskites. (a) Structures of metal halide perovskites;
(b) optical image of solution and film of all-inorganic perovskite quantum dots under 365 nm ultraviolet lamp irradiation™™ ;

(¢) photoluminescent spectra of all-inorganic perovskite quantum dots with different compositions”
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Fig. 2 (a) Fabry-Perot resonant cavity; (b) whispering gallery resonant cavity
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Fig. 3 Applications of organic-inorganic hybrid perovskite nanowires in laser field. (a) SEM image of
CH, NH,; Pbl; nanowires; (b) emission spectra of CH; NH; Pbl; nanowires around lasing threshold™" ;

(c) optical microscope image of nanowires fabricated with vapor phase method;

(d) emission spectra of nanowires fabricated with vapor phase method around lasing threshold™
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