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Study on self-mixing interference effect with compensative cavity

LIU Min' ,ZHANG Yong® ,SUN Jie-yi'
(1. Department of Foundational Teaching, Tangshan College , Tangshan 063000, China;2. School of Science, Hebei University of
Technology, Tianjin 300130, China)

Abstract; In order to increase the measuring distance and improve the interference signal, based on conventional three-
mirror structure, a new structure with a compensative mirror in the external cavity was put forward. The new structure was studied
experimentally and theoretically. The experimental results showed that the measuring distance increased [rom 20cm to 60cm,
signals with a compensative mirror were sirengthened and more stable than those without compensative mirrors. The experimental
results also showed that different results produced for different location and reflectivity of the compensative mirror. Based on
propagating theory, the model of the structure was deduced, and simulated by means of MATLAB software. The simulation results
agreed well with those of experimental results. The results showed that the compensative structure conquered many weaknesses of
the conventional self-mixing system. It has provided a useful reference for self-mixing interference measurement in practical way.
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Fig. 1 Displacement interference signals

a—without compensatory mirror ( x: 10ms/div, y:20mV/div)  b—with

compensatory mirror(z; 10ms/div, y:5V/div)
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Fig.2 a—L,, =20cm, the interference signals of different compensatory

cavity length  b—L_ =10cm, the interference signals of different
external cavity length
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Fig.4 Model of self-mixing interference system with compensatory cavity

effects with a compensatory cavity
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Fig.6 Analog interference sxgnals without compensatory cavity
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