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Abstract

i Guo Wenhua
Nanjing Normal University . Nanjing. Jiangsu 210046, China)

(Key Laboratory of Opto-Electronic Technology of Jiangsu Province , College of Physical Science and Technology ,
In order to ameliorate the performance in vibration measurement, sinusoidal phase modulating technique

is introduced into a conventional laser self-mixing interferometer. An electro-optic modulator is placed in the external
OCIS codes

cavity of the light source to yield sinusoidal phase modulation. The self-mixing interference signal is processed in

stop-order theory and a relationship between the lowest modulating frequency of the electro-optic modulator, and the
parameters of a vibration are obtained to guarantee the validity of a measurement result
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frequency-domain to retrieve a vibration waveform. The dynamic range of the system is analyzed by proposing the
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Experimental vibration
measurement results of a commercial piezoelectric transducer are compared with simultaneous measurement results

from Agilent 5529A dynamic calibrator, and an accuracy of 20 nm is achieved. It is shown that the phase-modulated
laser self-mixing interferometer is suitable for real-time continuous vibration measurement

measurement; self-mixing interference; dynamic range; sinusoidal phase modulation
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Fig. 1 Spectrum of phase-modulated self-mixing interference signal
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Table 1 Measurement results of the sinusoidal vibration of PZT at fixed frequency of 10 Hz

Pre-set peak-to-peak
amplitude of PZT /nm

Modulating
frequency /Hz

Measured peak-to-peak
amplitude by interferometer /nm

Measured peak-to-peak
amplitude by 5529A /nm

Root mean square
errors /nm

200 165 228.037
400 256 417.048
1000 530 1016. 497
1600 805 1621. 983
2000 986 2024. 477

217.524 11. 601
415. 273 7.294
1018. 409 8.4199
1621. 544 12.326
2026. 930 13.012
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Table 2 Measurement results of the sinusoidal vibration of PZT at fixed peak-to-peak amplitude of 500 nm

Pre-set vibrating Modulating

frequency of PZT /Hz

Measured peak-to-peak

frequency /Hz amplitude by interferometer /nm

Measured peak-to-peak Root mean square

amplitude by 5529A /nm errors /nm

10 302 504. 374 504. 261 6.827

20 604 501. 479 519. 059 8.543

40 1208 478. 964 482. 235 12. 372
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