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Dual-Frequency Quad-Edge Frequency Discrimination Photoelectric
Detection Technique Based on Single Fabry-Perot Etalon

Shen Fahua' Yu Aiai' Dong Jihui®* Xia Yiqi' Liu Chenglin'
( ' Department of Physics, Yancheng Teachers University, Yancheng, Jiangsu 224002, China )

2 Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Hefei, Anhui 230031, China

Abstract A new frequency discrimination technique with high-precision called dual-frequency quad-edge technique
which bases on a single solid Fabry-Perot (F-P) etalon and a tunable semiconductor laser is proposed. The function
expressions of the reflection spectrum and the transmission spectrum are deduced. The frequency discrimination
principle of dual-frequency quad-edge technique is analyzed. According to the frequency discrimination principle, the
architecture of the frequency discrimination system and the corresponding analysis and processing methods for
detection signals are given. Then, the measurement error caused by noise also is analyzed and the specific error
formula is derived. The detection performance of this frequency discrimination technique is analyzed by comparing
with that of the conventional double-edge frequency discrimination technique base on F-P etalon. The results show
that the frequency discrimination accuracy of this frequency discrimination technique can improve 2.82 to 3.03 times
through the simultaneous detection of the transmitted and reflected signals from the F-P etalon, while the optical path
of this new technique is simple and the system cost is low due to the use of a single solid F-P etalon.
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