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Design of high frequency and small delay elastic modulator
for optical rotation detection

LYU Jianning"*, ZHANG Rui"*, XUE Peng**, GUO Haojie'*, XU Chengyu"*, WANG Zhibin**
(1. School of Information and Communication Engineering, North University of China, Taiyuan 030051, China;
2. School of Electrical and Control Engineering, North University of China, Taiyuan 030051, China; 3. School of
Instrumentation and Electronics, North University of China, Taiyuan 030051, China; 4. Shanxi Intelligent Microwave
Photoelectric Technology Innovation Center, North University of China, Taiyuan 030051, China)

Abstract: Aiming at the demand of small delay measurement of photoelastic modulator (PEM) in high-
precision optical rotation detection, a high frequency and small delay PEM scheme for optical rotation
detection was proposed. COMSOL (COMSOL multiphysics) finite element simulation was used to simulate
the vibration mode analysis and size determination of a 120 kHz PEM in standing wave mode, and to design
and process high-frequency small-delay PEM samples. It was verified by experiments, and the amplitudes of
one to four octave signals were extracted by field programmable gate array (FPGA) as the main research
object, which realized the automatic calculation of small-delay PEM phase delay amplitude and the
measurement of rotation angle. The experimental results show that the PEM frequency of the measuring
system is 120.32 kHz, the average phase delay amplitude is 0.11 rad, and the repeatability is 0.000 7. The
amplitude of phase delay is 2.9 times smaller than that of traditional single PEM, which has great practical
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significance for weak and high-precision optical rotation detection.

Key words: elastic light modulation; high frequency; small delay; optical rotation detection
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Fig. 1 Schematic diagram of optical rotation measurement
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