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Abstract: In order to better detect the vertical profile of the tropospheric atmospheric water vapor, some
improvements have been made to the established 935 nm differential absorption lidar. Taking the dual-
channel receiving measure, the near-field channel telescope is also a beam expander that emitted laser
light. The polarizing beamsplitter and quarter wave plate were used to isolate emitted light and echoed
light in near-field channel, cassegrain telescope was applied in the far-field channel (main channel),
thereby the near-ground dead zone of the lidar was reduced. The wavelength was shifted to 936.0—
936.5 nm. The power of seed laser and the purity of the emission spectrum was increased, thereby
the detection accuracy was improved. The detection span range was extended from 600—-2 000 m to 250—
3000 m, and the random error was 5%.
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Fig.1 Configuration of optical parametric oscillator and amplifier
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Fig.4 (a) Telescope optical axes adjusting manner; (b) transmitter axes adjusting manner
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Fig.5 Alignment for near field channel
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Tab.1 Main indicators of data capture transport

circuit
Item Value
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Tab.2 Characteristics comparison between
LD-0937-0100-DFB-1 #1 LD-0935-

0030-DFB-1 semiconductor laser

Typical

Wavelength . Typical
tput fib Work
DFB laser output fiber adjust orng working
power/ temperature
type scope current
output /T
/nm /mA
power/mW
LD=0935~ 15/30 935.0-936.3  26.5-44.0 55.0
0030-DFB-1 ' ' ’ ' '
LD-0937-
)/100 36.1-938.5 5.0-45 150.0
0100—DEB-1 50/10C 936 38.5 5.0-45 50.0
— A @Case 1 A.@Case 2 & Case 3 An@Case4 — J, @Case 5
eeee 4 (@CaSE | =eae 4 @Case 2 & Case 3 Ag@Cased ---. 1 (@CaseS5
10°
1t
= 107%q \J
10 “f
935.2 ‘HD 6 9'§(v 0 k)'iﬁ 93(\ 937.2

Afmm

¥ 6 935.2~937.2 nm 7K TR T (M 3% 5 75 fE 1 atm, b 3%
T Z 290 K3 A HARIE K, A RSB WK
Fig.6 Absorption cross section of water vapor at 935.2-937.2 nm
(surface pressure 1 atm, surface temperature 290 K;

An—detection wavelength, Ag—reference wavelength)
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Fig.7 Profile for atmospheric water vapor of main channel (600 m
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Fig.8 Profile for atmospheric water vapor of near field channel
(250 m down no available) 2018.09.28(a), 2018.09.29(b);
(blue) data from radio sounding balloon, (red) profile

determined with the lidar
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