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Abstract; A dual-wavelength photoelectric smoke detection simulation system based on amorphous
gallium oxide broadband photodetectors was proposed to resolve the limitations of traditional light-scattering
smoke detectors. These traditional detectors were susceptible to interference from dust and moisture,
exhibit high false alarm rates, and feature prolonged response times. Based on Mie scattering theory, dual
wavelengths (980 and 405 nm) were employed by the system to measure smoke particle volume surface

area concentration. And SMD was derived for effective differentiation between fire-related and non-fire-
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related smoke. Measurement bias was minimized by optimization of detection angle parameters (980 nm:

60°, 405 nm: 120°) through theoretical analysis and simulation experiments. The system’s effectiveness

was validated by simulation tests. Results indicate that the system maintains low false alarm rates for test

smoke (fire tests <3.3%, non-fire smoke <6.7% ), demonstrating high sensitivity and low false alarm

rates.
Keywords: amorphous gallium oxide;
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