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Abstract: Mechanoluminescence (ML), as a unique energy conversion phenomenon, can directly convert exter-
nally applied mechanical energy into light energy output, thus exhibiting extremely high application value in the
fields of intelligent sensing and safety monitoring. However, current ML materials are mostly concentrated in oxide
matrices with "lanthanide/transition metal ion co-doping or tri-doping". Such oxide-based ML materials generally rely
on high-temperature sintering (usually requiring 800-1200°C) , which poses a huge obstacle to their practical appli-
cation. Herein, this study achieves a breakthrough in efficient and stable ML performance in the rare earth-based
perovskite crystal system. The rare earth-based perovskite crystal uses Rb,ScCls*H,0 as the basic matrix, with its
performance regulated by antimony ion doping. Particularly importantly, this rare earth-based perovskite ML materi-

al eliminates the reliance on the pre-excitation process. Based on this core characteristic, we have developed a target-

Wrm B XXXX-XX-XX5 81T B : XXXX-XX-XX
ESTH: HEAAPHEEES (IUH %5 :22275101,22575125)
Supported by the National Natural Science Foundation of China (Grant No. 22275101 and 22575125).



2 -

¥R

ed visual collision detection system for the transportation of important materials by automobiles. This study not only

provides a physical interpretation for the ML phenomenon regulated by non-piezoelectric fields, but also breaks

through the pre-excitation system limitation of traditional ML materials, thereby offering guiding significance for the

design of ML materials used in subsequent mechanics-related visual detection.

Keywords: Mechanoluminescence; the rare earth-based perovskite ; mechanics-related visual detection
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Fig. 1 (a) Crystal structure of Rb,ScCls*H,0; (b) XRD patterns of Rb,ScCls* H,0 and Rb,ScCls-H,0: Sh™; (¢) EDS spec-
trum of Rb,ScCls* H,0:Sb™; (d) Sb* XPS spectra of Rb,ScCls* H,0: Sh™.
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