| S E1289/2022 5 6 B/REER

HRE B L S BN - B % R 4100 L 5Oe v Ak i il

BRI £, TR EEH 208N, LAY
PG BT E LR S A R TR B . BV DY 710048
“ e A LA A ok € T DR IR) BB L . BRI P 710048

TEE X AL RE L A 0 R AR DL B BRI (R R, WE T — & 4 T 0 R WO O B A L BT S R
K TE B E 19 R A DG 2R B0 2 SV 4 1T AT A AR I R ACRE R R DU B . R T R ACAE L R B A e WL B AR L O
TG UR B 2 W S AL 1% 43 AT R W, 43 BT T SR FH R AT B Ol R B0 AR AR AR L BE A A . RO TR AR
Nd: YAG #6809 345 (1064 nm) A =545 (355 nm) O bk oh 7 > 6 SR A DL 1 €6 85 F0 28 2 T 35 08O i b %
L BB G 4306 R G AT BROR A L3I0 Rl 22 LR AR I R R 52 I 2 B B i [m) 42 il 0 . 45 5 00 1] U3 8L i DL
FEAS TF R A5 W 5286 5 404 . S5 R M RN L =50 T K - 68 UL B 9 ke AR A00 A1 0 2678, BT BF
Z S EFUM 4 min BA SR BT 11 km, 3T #1020 Br 45 5B U8 7 AR I i — B0k,

KEE BIRES: WOGTE L AUEREILE KA REG PLeotika ot A RS

hESES TNIS. 98; P427.2+4 XERERS A DOI: 10.3788/A0S202242.1228001
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Abstract Aiming at the problem of slant visibility detection for safe take-off and landing of aircraft, a 4-channel
Mie-Raman scattering scanning lidar is developed to achieve the dual-wavelength assumption-free retrieval of the
atmospheric extinction coefficient profile, and then to finely obtain atmospheric slant visibility. Based on the
atmospheric visibility theory, assuming that there is no light source near the observation path and ignoring the
influence of aerosol particle spectrum distribution, the effectiveness of using atmospheric mean extinction coefficient
to retrieve slant visibility is analyzed. This lidar utilizes the fundamental frequency (1064 nm) and triple frequency
(355 nm) laser pulses of the Nd: YAG laser as the light source, adopts the Raman polychromator with dichroic
mirrors and narrow-band interference filters, and uses the finite state machine theory and multi-thread concurrency
technique to realize the multi-module collaborative control software. Combined with the side-scattering visibility
meter, the preliminary observation experiments and comparative analysis are carried out. The results show that
when the weather is cloudy to overcast, the ground horizontal visibility is 9 km and the pitch angle is 26°, the
effective detection distance of this system within 4 min cumulative time is better than 11 km, and the near-ground
analysis results are in good agreement.
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Fig. 1 Mie-Raman scanning lidar. (a) Schematic diagram; (b) physical diagram
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Table 1  Main parameters of Mie-Raman scanning lidar

Device Parameter

Description

Exciting wavelength /nm

355 or 1064
300@354. 73 nm (adjustable) ,

Nominal pulse energy /m]

Transmitter

290@1064. 20 nm (adjustable)

Pulse repetition frequency /Hz 10
Pulse duration /ns 8
Telescope type Cassegrain
Diameter of telescope /mm 254
Receiver . .
Field of view /mrad 0.5
Optic fiber diameter /mm 0.8
Central wavelength (CW) of IFx (x=1, 2, 3, 4) /nm 1064. 20, 852.70, 386.67, 354.73
FWHM of IFx /nm 0.3,1.0, 1.0, 0.3
Transmittance of IFx for CW 60% for each
Polychrotor Blocking level of 1Fx OD6 for each

Cut-on wavelength of DMy (y=1, 2, 3) /nm 735, 950, 376
95% for each
99% for each

R5108, R7056, R7056

Transmittance for transmission band
Reflectance for reflection band

Type of PMTy

Quantum efficiency of PMTy /% 3, 22,23
Signal detection Gain of PMTy 3X10°, 5X10°, 5X10°
and acquisition Type of APD S11519-30
module Quantum efficiency /% 40
Sampling rate /(MSa * s~ ") 40
Sampling resolution /bit 16
Azimuth angle range /(°) 0—-360
Elevation angle range /(%) —45-45
Scanning module ) )
Scanning resolution /(%) 0.01
Scanning velocity /[(°) « s '] 0.01-15. 00 (adjustable)
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