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Abstract

We are developing a multi-wavelength High—Spectral-Resolution Lidar (HSRL) system. This lidar provides 2 & +3 3 +2
0 data: extinction coefficients (@) at 355 and 532 nm, backscatter coefficients () at 355, 532, and 1064 nm, and
depolarization ratios (&) at 532 and 1064 nm. This system combines use of the previously developed HSRL
techniques with an iodine absorption filter for 532nm and a Fabry—Perot etalon for 355nm. The 532nm HSRL and
1064nm receiver systems of this lidar were developed. Further a system to tune the laser wavelength to an iodine
absorption line in this system was developed. We conducted preliminary measurements using the constructed
systems. The temporal and vertical variation of aerosols could be determined. The constructed 532nm HSRL system
could measure molecule Rayleigh backscatter signals by blocking aerosol Mie backscatter signals with the iodine

absorption filter, indicating that the developed laser wavelength tuning system worked well.
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Fig. 1. Lidar system configuration.



Table 1. Lidar system specifications.

Transmitter

Laser type Nd:YAG, Q-switched, injection—seeded, linearly polarized
Wavelength 1064, 532, 355nm

Line width 0.005¢m™

Pulse energy 100mJ for each wavelengths

Repetition rate 10Hz

Divergence 0.1mrad (using a 5x expander)

Receiver

Telescope Cassegrain, D=21cm

FOV 0.5mrad

Detectors Licel APD for 1064nm; Licel PMT for 532, 355nm;

Licel PMT for 387nm (N, Raman channel)

Detections and wavelength separators

Interference filter 1nm (FWHM) for each wavelength
Rayleigh, 532nm 40cm iodine cell
Mie, 355nm Fabry—Perot etalon (Finesse =10, FSR=5GHz)

Data acquisition

*A/D converter for 532, 1064nm (25MHz, 12bit)
eLicel transient recorder for 355, 387nm (40MHz, 12bit)
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Fig. 2. Time—height cross sections of range—corrected signhals for the 532nm total backscatter
(upper left), 532nm Rayleigh backscatter (upper right), and 1064nm total backscatter (lower right),
and 532nm total depolarization ratio (lower left) from 1100 to 2100 LT on March 11, 2010, in
Tsukuba (140.12E, 36.05N), Japan.
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