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Velocity Measurement of Hard Target in Angle-Tuned Doppler Wind Lidar
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Abstract The initial operating position was set by means of tuning Fabry-Pérot etalon angle, and the accuracy of
angle tuning was 10 prad. At this position the reference signal and echo signal were measured with monostatic
polarization light splitting. The longitudinal-mode Nd: YAG laser with wavelength of 1. 064 pm was used with the
probability of single longitudinal mode greater than 98% , and long-time stability of laser frequency about 10 7. The
hard target was placed at the focal spot of the collimating mirror. The reference and echo signal were separately
measured when the hard target was still, in positive rotation and negative rotation. The correction factor about the
angle of reference signal is obtained as 1.1949, by the relation between reference and echo signal when the hard
target is still. The measured results indicate the velocity error is less than 0.5 m/s between measured value and true

value with this correction factor.
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Fig. 1 Sketch about velocity measurement of hard target
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Table 1 Key parameters for Fabry-Pérot etalon

FWHM /MHz 819.6
Spacing /cm 1
FSR /GHz 10
Effective finesse 12.2
Plate reflectivity 98 %
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Fig. 2 Characteristics of laser. (a) pulse waveform, (b) intensity distribution of interference ring, (¢) sharp interference

fringe of multi-beam
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Fig. 3 Relation about angle tuning and transmitted light intensity of Fabry-Pérot etalon (a), the reference signal and

echo signal when hard target was still (b), in positive (¢), negative (d) rotation
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Fig. 4 Measurement data about echo signal from hard target and reference when the hard target is still (a), in positive (b),

negative rotation (c)
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Table 2 Measurement results about hard target stationary,

is positive rotation and inversion

R, (average) R, (average)
Stationary 0.5119 0.6117
Positive rotaton 0.5073 0.6554
Reverse rotation 0.5335 0.5994
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Fig. 5 Effect of tuning angle on the characteristics of Fabry-Pérot etalon. (a) Transmission spectrum at different

incident angle, (b) dependence of the bandwidth of transmission spectrum on incident angle
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