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— Abstract

Whispering gallery mode (WGM) lasers exhibit significant potential for applications in optical communication, sensing, and photonic circuits. In this work, suspended CsPbBr; QDs polymer (PMMA)
fibers were prepared as a WGM resonator using the drawing method in an ultra-low humidity environment. The fiber not only exhibited a smooth surface but also maintained long-term
fluorescence performance when simultaneously exposed to water immersion. Under pulsed laser excitation, the composite demonstrated WGM lasing behavior with a threshold of 450 pJ/cm?.
This research explores the boundless potential of WGM resonators for advancing the next generation of optoelectronic devices.

— Introduction

Perovskite quantum dots (PQDs) have been widely used in various optoelectronic devices owing to their outstanding optical gain properties [1], but perovskite crystals are sensitive to highly polar
compounds and readily degrade in air. To solve their instability problem, fabricated in polymer can possess better durability and surface passivation. [2] Furthermore, a cylindrical resonator can
confine light to support the formation of a Whispering Gallery Mode (WGM) [3], where light waves undergo total internal reflections within the microcavity, leading to amplified light energy.
However, the vapor-induced phase separation effect often causes surface roughness, increased optical loss, and poor water stability. To address this, we use the wire drawing method to prepare
the fiber under an ultralow-humidity environment. The fiber exhibits excellent water resistance characteristics and successfully demonstrate WGM lasing with a low threshold.
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— Conclusion

We successfully prepare PVSK QD polymer fibers in an ultralow-humidity environment. The smooth surface and suspended structure of the fiber enhance the lasing performance and excellent
water-resistance. The high-performance WGM resonator has great promising on sensor and photonic applications.
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