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Evaluation of receiving characteristics of high-precision polarization lidar
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Abstract: We examined measurement precision of the atmospheric echoes obtained by a high-precision polarization
lidar. This study aim to develop a new concept lidar for lightning discharge prediction. Our original lidar system
measures the lightning discharge from the rotation of the plane of polarization. However, our previous works revealed
that the rotation angle of the plane of polarization is 1 degree or less. Therefore this lider system has to need the
accuracy of being able to observe a very small angle (the extinct ratio of polarization of 30dB). And it is necessary to
measure the short distance atmosphere in narrow field of view and high precision. To make it realize, an in-line optics is
adopted by installing an optical circulator and a pair of axicon prisms, and the highly accurate short distance
measurement becomes possible. In this report, we evaluated receiving characteristics the high-precision polarization
lidar.
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Fig.1 Schematic diagram of the lidar.

J :Rotation Angle

Table 1 Preamplifier specification.

- F--- Maker Stanford Research Systems, Inc
Ip Port number SR445
Number of
4
S channel
Polarization gf beam Voltage 5.0 per channel
rotated by discharge

gain (up to 3channel can be cascade)

Polarization o> Bandwidth DC to 300MHz

transmitted laser beam

Fig.2 Differential detection.
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(a) Near range measurements at hard target. (b) Differential detection measurements.

Fig.3 Lidar echoes using high-precision polarization lidar.
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(c) Near range measurements (Cloud). (d) Near range measurements (Cloud).
Fig.3 Lidar echoes using high-precision polarization lidar. (Continue)
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