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Dynamic parameter measurement and efficient drive matching method for PEM

LIU Kun"**, LI Kewu™, WANG Shuangz, WANG Zhibin"*’, ZHANG Yikun®’

(1. School of Instruments and Electronics, North University of China, Taiyuan 030051, China; 2. Engineering and
Technology Research Center of Shanxi Province for Opto-electronic Information and Instrument, North
University of China, Taiyuan 030051, China; 3. Institute of Frontier Interdisciplinary Sciences,

North University of China, Taiyuan 030051, China)

Abstract: In order to improve the driving efficiency of photoelastic modulator (PEM), a method of impedance
matching parameter calculation based on dynamic parameter measurement of PEM was proposed. The
relationship between PEM modulation amplitude and driving voltage was analyzed theoretically, and the
equivalent circuit model of PEM and its resonance matching network were established. On this basis, the
relationship between PEM resonant driving voltage and various parameters was derived, and the measurement
system and verification method for the dynamic test of PEM were also designed. Theoretical simulation and
experimental comparison of various characteristic curves were conducted on a PEM with a resonant frequency
of 44.822 kHz, which verified the reliability of the dynamic measurement system, and the PEM optimal
matching parameters were obtained by numerical simulation. Near the optimal matching parameters, the
different matching parameters were selected to measure the actual resonance driving voltage. The correlation
between the measurement results and the simulation curve reaches 0.996 4, and the change trend is basically
consistent before 10 pF. The peak resonance driving voltage reaches 510 V, which is better than other driving
matching methods and close to the theoretical maximum, and the relative error is less than 1.16%. The optimal

matching parameter calculated by the PEM equivalent dynamic parameters can achieve the maximum driving
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efficiency of PEM.
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