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Research and measurement of feedback strength of optical
feedback self-mixing interferometry systems

ZHU Hong-wei, YE Hui-ying
( College of Information Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; In order to obtain feedback strength of optical feedback self-mixing interferometry ( OFSMI) systems exactly,
OFSMI signals were simulated and analyzed and Lang-Kobayashi equations were solved. 1t is found that separation between the
minimum of the up-side interferometric fringes and the maximum of down-side interferometric [ringes grows as the optical feedback
strength factor increases. Some interferometric fringes disappear when the factor is greater than 7.8. Besides, a formula about
feedback strength factor was deduced from hysteresis phenomenon and a measurement model was set up. The simulation and
experimential results show that OFSMI signal fringes are related to the optical feedback strength factor. The proposed model based
on the formula about the factor can be used to judge (regimes of OFSM1 measurement systems and the value of optical feedback
strength factor can be figured out when it is between 1 and 7. 8.
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Fig. 1 The relationship between ¢, and ¢; at different feedback strength
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Fig.2 Phase jumping and hysteresis under bistable condition
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Fig.3 The simulated OFSMI waveforms at different feedback strength
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Fig.4 Influence of the feedback strength on valley-peak
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Fig.5 Jumping points and hysteresis phenomenon of OFSMI signals
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Fig.6 The correspondence between time and phase intervals when ¢ chan-
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Fig.7 The OFSMI experimental sysiem
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Table 1  Measurement resulls of valley-peak and C in experiments
data 1 data 2 data 3 dala 4 dala 5 data 6 dala 7 dala 8 data 9 data 10
¢ 1.8 1.9 2.7 2.9 3.1 3.3 3.7 4.3 6.2 8.3
valley-peak ~ -1.7 -1.6 -0.8 -0.7 -0.7 -0.5 -0.3 0.0 0.3 0.7
C 1.7 1.9 2.9 2.9 2.9 3.4 3.8 4.5 5.7 8.1
e 5.8% 0.0% -0.7% 0.0% 0.2% -2.9% -2.6% -4.4% 8.8% 2.5%
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