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Optimization of pendulum period measurement device based on photoelectric gate and system
error analysis
Zhien Lu
Nanfang College Guangzhou
[Abstract] This study presents an optimized design for a photoelectric gate—based pendulum period
measurement device, accompanied by an in—depth analysis of systematic errors. By improving the arrangement
and detection methods of photoelectric gates, the research effectively reduces equipment—induced errors during
measurements. Systematic errors caused by environmental factors, photoelectric gate response time, and
pendulum motion characteristics are systematically analyzed, with proposed correction methods demonstrating
practical effectiveness. Experimental results indicate that the optimized device significantly enhances
measurement accuracy, providing a more precise measurement tool for laboratory physics education and related
research. The study reveals that the optimization not only improves system reliability but also offers valuable
insights for future experimental applications.
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