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Development of a 1064/532nm Scanning Depolarization Lidar
System and Wavelengths Dependence Measurements of
Atmospheric Matters over Daejeon City
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Abstract

In this study, we developed a scanning dual polarization lidar system that can measure the 1064nm and 532nm
depolarization ratio of atmospheric matters over Yusung area in Daegjeon city. Using this system, the depolarization
ratios within 4km distance from Mokwon University was measured by 60o scanning. As a result of the mapping of
this scanning measurement, the 1064nm depolarization ratio distribution shows a large regional difference from the
532nm depolarization ratio. By analyzing the RDR value, which is the ratio of the two depolarization ratios between
1064nm and 532nm, the wavelengths dependence of dust, pollutants and clouds, which cannot be analyzed when only
the 532 nm polarization ratio is measured, was analyzed. Regionally, the RDR value was 0.82 to 1.37 in the section
of 3km or less indicating that pollutants and dust were distributed and 3.77 in the 3km to 4km section, indicating
cloud distribution.
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1. Na:YAG laser with second harmonic generator,
2. Polarizer, 3. Beam expander, 4. Total mirror,
5. Telescope 6. Focusing lens, 7. Dichroic filter,
8. Polarization filter, 9. Interference filter, 10. lens,
1. PMT, 12. APD, 13. Amplifier, 14. A/D Convertor,
15. Data processor(PC), 16. Scanning mirror,
17. Motor actuator
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Fig. 1. Block diagram of the Lidar system
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Table 1. Specification of the Lidar system

Transmitting system

Laser : Surelite 1II-10 with SHG

Output : 220mJ @532nm, 470mJ @1064 nm
Repetition Rate: 10Hz

Second Harmonic Generator : type 1 for 532nm
Polarizer : 07900

Beam Expander :

Beam divergence : 0.6-0.8 mrad

Receiving system

Telescope : Newtonian type
Primary Mirror Diameter, 300mm
Secondary Mirror Diameter, 100mm
FOV, 0.3-64 mrad
Spectrometer
Channels : 532s and 532p
1064s and 1064p
Interference Filter: 2nm(Wavelength width)
Detector : PMT, Hamamatsu-H6780 @532 nm
APD, Licel-APD-1.5 @1064nm
Signal Acquisition ADC
LeCroy-LT264, 4 channels
60MHz. 12bits

Scanning mirror system

Mirror Size: 500x800 mm, Material: BF33 Al coating
Reflectance: 92% @532nm, 90.6 @ 1064nm

Rotation angle: 0 - 3600 (Rotation), 0 - 900 (Elevation)
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Fig. 3. Scanning measurement of 532nm depolarization
ratio on Jan. 09, 2022 over Yuseung, Daejeon city
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Fig. 4. Scanning measurement of 1064nm depolarization
ratio on Jan. 09, 2022 over Yuseung, Daejeon city
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