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Design of the light spot arrangement on image surface

in the turbulent profile lidar
Lu Qian, Hou Zaihong, Jing Xu, Qin Lai’an, Wu Yi

(Key Laboratory of Atmospheric Composition and Optical Radiation, Anhui Institute of Optics and Fine Mechanics,

Chinese Academy of Sciences, Hefei 230031, China)

Abstract: Aiming at the common mode of the light spot arrangement in the turbulent profile lidar, a
new arrangement which made the signal of the atmosphere echo be in line on the image surface was
put forward, and the benefit of this arrangement mode was illustrated such as increasing the rate of
data transferring, avoiding the problem of huge data stream, making the turbulent profile lidar to
receive more information of turbulence during a certain time so that increasing the accuracy of the
experiment result. The crystal optical switch for the new controlling instrument of the exposal strobe
will be used in the future, and the new arrangement mode of the cuneiform prism’s angle can help to
reduce the semi-wavelength voltage of the electro-optic crystal, which makes it a great convenience for
the produce of the power supply of driving the crystal.
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Fig.2 Optical path, spot figure and cuneiform prism’s angle




9 : 1675

45000 2
s 35000
8
o 25000
g
£ 15000 | S ,
5000 |
0 100 200 300 400 500 600 700 ’
2 2 ,CCD
Aol-height /75  Ifims
582 5302 1886 ,
480 %3(1) 1600
400 131§
300 8688 1151 ’ 100ns,
320 9133 1095
240 10792 927 ’ ) ’
120 16948 590 161
20 32307 310 ) ’
Frame rates MF-046
b o
Pl 3 CCD # PR i3 5 14 T o5 BE ) 5% &
ns
Fig.3 Relationship between CCD limit frame rate and ’ ’
ns
the height of image surface ’
b o
0 b o
b
i, (3):
__A d
V=24 (3)
21, Yy
d 5 l 5 d ) l )
© ’
b
, d l , 5,
P 4 K 0 B B0 JE B ot B B B OB BE
i . : i 0.871,
Fig.4 Emulational optical path and spot figure of the improved
3) 6402V,
system by Zemax software
,dl'l 723V,
9 o

300 pradx(1.516 3—1)x16 mx2=4.956 mm

CCD 598 ,
610x60 , CCD 780x580,
B 5 4R & IRINE RS BEA S E
310x270, Fig.5 Shape of LiNbO; and the position of the six
incident spots
610x60, 2)
98Hz 237Hz, 98 3

, 237 ,



1676 40
, , [J]. , 2008, 37(6): 1006—1009.
, [4] Hou Zaihong. Development of turbulence profile lidar [D].
Heifei: Anhui Institute of Optics and Fine Mechanics,
’ Chinese Academy of Sciences, 2006. (in Chinese)
[D].
, 2006.

L1 Zhang Wei, Luo Zhongxiang, Xiang Rujian. Wavefront [5] Gan Junhong, Zou Jiugui, Ji Guoding. Application of surface
measurement of artificial beacon [J]. High Power Laser and array CCD in two-axis autocollimator [J]. Infrared and
Particle Beams, 2002, 14(3): 375-377.(in Chinese) Laser Engineering, 2008, 37(1): 60—62.(in Chinese)

. ; : (7. , \ CCD
, 2002, 14(3): 375-377. J1. , 2008, 37(1): 60—62.

[2]  Li Fan, Wu Shuangyang, Yang Hongguo, et al. Multi-element [6] Xu Jiangtao, Zhang Xingshe. The latest development of low -
array detecting technology of ladar [J]. Infrared and Laser light-level image intensifier [J]. Journal of Applied Optics,
Engineering, 2008, 38(2): 295-299. (in Chinese) 2005, 26(2): 21-23. (in Chinese)

s ) ) s . [J].
[1]. , 2008, 38(2): 295-299. , 2005, 26(2): 21-23.

[3] Liu Liping, Sun Xiudong, Zhao Yuan, et al. Test precision [71 Li Gongliang, Guo Jihua. The Priciple of Crystal Optics[M].
on the scanning performance in laser imaging radar [J]. Beijing: National Defence Industrial Press, 1990: 340 —344.
Infrared and Laser Engineering, 2003, 37 (6): 1006—1009. (in Chinese)

(in Chinese) s . [M]. : s
, , , 1990: 340-344.
12,3 12,3 1,2
(1. 130033
2. 130033
3. 100049)
o M



