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Simulation Design and Accuracy Analysis of High—precision
Optical Power Meter Based on Electrical Substitution Principle

ZHAO Cong' > YE Xin' FANG Wei' WANG Kai' WU Duo'
( 1.Changchun Institute of Optics Fine Mechanics and Physics Chinese Academy of Sciences Changchun 130033 China;
2.University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: For the problem that traditional portable thermoelectric optical power meter has low measurement accuracy a port—
able wide-band high—precision optical power meter based on the principle of electrical substitution was designed.Firstly the ther—
mal balance equation and temperature response theoretical model of optical power meter were established.Secondly the structure
of the optical power meter was designed.The influence of the structural parameters ( material size and position) of each element on
its thermal balance and the difference of photoelectric heat transfer process was simulated and analyzed by finite element analysis
( FEA) software ( COMSOL Multiphysics) and the temperature response curve of the optical power meter was obtained. Finally
the main parameters which influence the measurement accuracy were studied the uncertainty of influence factors on the optical
power meter was evaluated and the uncertainty of the optical power meter was analyzed.The results show that the optical power
meter can achieve high-precision measurement and the uncertainty is better than 0.5%.
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