A5 H5H
2018 4F 5 H

SR
CHINESE JOURNAL OF LASERS

{)‘ﬁ 36 Vol. 45, No. 5

May, 2018

JEEOE I R4t

BAENE 28 TR AR
o R4 B 5 62 B L5 72 O
R B

WE X 2EREE CO, ¥ M

55 IR BOMOE T IR ZR O R BUR . WOL T

SRR I (Y R OO TR IR R
K FZ G Ritchey-Chretien BT 5 L 2 3 B th 4k 62 R 48 DL KOG
R PRI 22 G A, RTE AR B TR G2 LSO 2 R 50, 2R OB A9 20 BT 5 10 ) 52 A 7 3 ok gk

AOE S Br S A

KT 4!

B SHM AR E SR =, LI 201800;
b5 100049

G AT AT SE . BT RAJE M ECE SR

o XFCHLEEHY AL, BT

FHOLARIR Y SR BEOCLIB L $2 T —Fh o T 3O B I8 5 Ot 2 R Ge b 1 A e i B2 16 55 b /9 2 SO I ) 5 vk
Pr A R R LTIt RGP ME A S LA DU Ml A Bot. Wik, 7T RL& R Eim s By

EEDE2

KGR et ZRHOLIR W B AR R R EMOLTE S

FESEE 0439 XERFRIRAS A

doi: 10.3788/CJL201845.0510005

Stray Light Analysis and Suppression for Spaceborne Lidar System

Mu Yongji''*, Li Rui',

Wan Yuan', Liu Jiqiao',

Hou Xia', Chen Weibiao!

"Key Laboratory of Space Laser Communication and Detection Technology, Shanghai Institute of Optics and
Fine Mechanics, Chinese Academy of Sciences, Shanghai 201800, China ;
*University of Chinese Academy of Sciences, Beijing 100049, China

Abstract The feasibility of a spaceborne lidar system for global CO, concentration and aerosol detection is studied.

As the atmospheric backscatter signal is weak, the spaceborne lidar is very sensitive to stray light. The lidar system

is composed of Ritchey-Chretien receiving telescopes,

multi-band relay optical systems, and photodetection

systems. Therefore, compared with conventional imaging optical systems, the analysis and suppression of stray

light of the lidar system can be improved. Based on the modeling of opto-mechanical structures and the classification

of stray light sources and a large number of ray traces, a stray light suppression method is proposed in the laser lidar

rear-optical system rather than in the receiving telescope.

The simulation results show that the baffles in the

collimator lens barrels in rear-optical system largely suppresses the stray light. Therefore, the baffles in the

receiving telescope should be removed.
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Fig. 1 (a) Spaceborne lidar receiver optical system and (b) detected energy classification of detector
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Fig. 2 Schematic diagram of the source of noise
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Table 1 Stray light analyzing models for different strategies
. Model No.
Including
1 3 4 5
Baffles in front shield 0.2 scatter Absorption Absorption Absorption X
Primary mirror baffle 0.2 scatter 0.2 scatter Absorption Absorption X
Baffles in achromatic lens barrel X X X 0.2 scatter
Other non-optical surfaces 0.2 scatter 0.2 scatter 0.2 scatter Absorption 0.2 scatter
) ) ) ) ) Reflection+0.001 Reflection+0.001
Receiver telescope mirrors Reflection Reflection Reflection
scatter scatter
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Fig. 3 (a) Stray light analyzing model and (b) new baffles model in achromatic collimator barrel
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