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Homodyne Detection of Deformation and Frequency Response of PZT Pipe
on Fiber Bragg Grating in Tunable Laser of Synthetic Aperture Ladar
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Hefei, Anhui 230037, China
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Abstract The parameters of light source in synthetic aperture ladar (SAL) is very important to both the design of
system and the signal processing algorithm. As the light source in the SAL, the fiber laser uses PZT stretching the
fiber Bragg grating in order to tune the laser frequency. So it is necessary to obtain the deformation and frequency
response of PZT pipe driven by sawtooth voltage of different periods. Accordingly, the homodyne detection is used to
measure the girth variation of PZT. Meanwhile ., the frequency response of PZT can be viewed with the homodyne
signal. The results from measuring the PZT pipe show that the method can work well.
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Fig. 2 Variation of PD signal with fiber elongation
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Fig. 3 PZT driver module
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Fig. 4 Driver voltage with its frequency of 100 Hz and PD signal. (a) 60 V; (b)240 V
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Table 1 Experimental data
Modulation frequency/Hz Driver voltage/V AI;% /nm Relative error Theoretical value /, /nm
100 60 155.05 1.1% 151. 98
100 90 229.53 0.8% 227.97
100 120 301. 50 0.9% 303. 95
100 150 372.08 0.9% 379. 94
100 180 158.02 1.4% 455.93
100 210 529.52 1.3% 531.92
100 240 605.16 1.3% 607. 90
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Fig. 5 Driver voltage with its frequency of 1 kHz and PD signal. (a) 60 V; (b) 240V
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