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Abstract: Organic-inorganic hybrid metal halide materials feature structural diversity and outstanding optoelectronic
properties, and exhibit unique characteristics in the fields of mechanoluminescence (ML) and sensing. In this work , a ze-
ro-dimensional manganese-based hybrid halide crystal (TPPen) ,MnBr, (TPPen = pentyltriphenylphosphonium) was de-
signed and synthesized. We systematically characterized the crystal structure, photoluminescence performance, and lumi-
nescent response under mechanical stimuli. The crystal emits bright photoluminescence under 365 nm excitation and gen-
erates ML upon mechanical stimulation. Both emission bands are centered at 517 nm, originating from the d - d transi-
tions of Mn* ions. After embedding the crystals into elastomer films, the composite films display distinct luminescent re-

sponses under different scratching forces, demonstrating their great potential for stress visualization applications.
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Fig. 1 (a) Structure of (TPPen),MnBr,; (b) XRD pattern; (¢) SEM image and elemental distribution mappings (the red line

represents 100 wm) ; (d) Diffuse reflectance spectrum and optical band gap fitting at room temperature; (e) PLE and

PL spectra at room temperature, along with photographs of the single crystal under natural light and UV irradiation; (f)

Fluorescence decay curve and lifetime fitting results at room temperature.
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