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Abstract

A novel displacement measurement system based on frequency modulation optical feedback in a birefringence dual frequency
laser has been put forward which has been studied both theoretically and experimentally. A quarter wave plate is placed in the
laser internal cavity. When the internal cavity length is modulated and the external feedback cavity length is kept constant the
center frequency of the laser is changed and the intensity of the laser fluctuates periodically. The fluctuation frequency of the
laser intensity is in direct proportion to the ratio of the lengths of the external and internal cavity. When the displacement of the
object is one half wavelength with the ratio being six the laser intensity will change for twelve periods. Thus the resolution of
the displacement measurement system can reach A/24. A theoretical analysis is presented which is in good agreement with the
experimental results. The system has the advantages of high resolution large measurement range operation at all optical

feedback levels and so on.

Keywords frequency modulation optical feedback displacement measurement birefringence dual frequency laser intensity
fluctuation frequency
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