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Atmosphere Backscattering Experiment of TEA-CO, Difference
Absorption Lidar
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1

lidar (DIAL) technique to detect backscattering light of atmosphere. And the correlative optical setup is emphasised. The atmosphere
15 km with 7 km altitude of detection. Compared with short-wavelength lidar (detection range is 3~4 km), the long-wavelength
lidar has more powerful detection capability.
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Abstract The theory of optical heterodyne of coherent detection is introduced, which is used in TEA-CO; differential absorption

backscattering experiment is carvied out based on the theory. The result shows that the distance of detection of the lidar reaches over
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Table 1 Characteristics of waveguide CO, lasers

Position of lasers Horizontal
Operational mode Continuous
Wave band of radiation /pm 9.2~10.8
Quantity of radiation lines =60
Output power /W =0.8
Diameter of an output beam of Ls
radiation ( on a level ¢7%?) /mm
Divergence of an output beam
(on a level ¢e7?) /mrad <10
Cooling Water
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Table 2 Cadmium-mercury-tellurium photodetector

parameters

Quantity of color cells 5X5
Step /pm 200
Gap /pm 20
Spectral range /pm 9.4~10.8
Relative sensitivity in the field of

a spectrum 9. 4~10. 8 /ym =0.7
Range of high frequencies /MHz >30
Range of low frequencies /MHz <20
Equivalent noise power /(W/Hz) <107

Cooling Liquid nitrogen

3 LR
2004 4 11,12 F 4y B AT17E 48 I R 4 MOk
FIKRGEHFT T TEA-CO, 240 RIRBOLE KK

—
<

Relative intensity

—

»[

{

345 67 8 910111213
Distance /( x 10° m)

EDEERM LK . SR, P FROCHR B IR

F 0.8 W, TEA-CO, 628 T/EMME K 10 Haz,
AhEITR N 20 MHz, kB RIH 1 ps, 7EH T
W Ah 22 B 07 3T BRI RS SIS 1 B O BE S
3515 km DA b BRWE R 7 km, 7EE 2~4

HTXBHREBNEILFES LK.

._.
=
=

—
=]
™

—
=

Relative intensity

—_
=1
E

i

10 15 20 25
Distance /( x 10° m)

0 5

K2 EDLES
Fig. 2 Return signal

- 1: source
 — 2:smoothed |
w31 NOiSe

B3 EhES
Fig. 3 Return signal

Bl 2 L IR Al 2R AR 1,2 EEME
HAEST. 1EBERPFEK SN 10. 3035 pm,2 FEEKMFEK
$79.22 pm, FEERKAE R AZ: 274°15'45",EL.
0°58'40", % RAEF[A] H :2004-12-07,14:34:13,

B 3(RzR 2EENENXES B 3MRRE
T4 S RIE S, P R T RIS, TER

KR 9. 22 ym, HIEW/WME R AZ: 275°17' 43",
EL. 5°48' 42", ¥ 4% % 4 wf /| K. 2004-11-29,
15:21:30 ,

B4 Fr 1,2 8ERERES, B 4(b),(c)
SARR L2 EENEAFESEVFHLEERIE
R HPBREAERBRSE, 1 FENEKKS

10° 10° 10°
! (b) ‘
. 10* Jp s Lisouce 10" ~-1: souce
'2 » 10° *——-zism.oothed 108 ~-2: smoothed
£ 102 ~——3:inoise ~— 3: noise
E : | 102
£ 101
210 10°
o4
10!
URENEREREL | N N1 I T
2 4 6 810 12 14 0 5 10 15 0
Distance /( x 10 m) R /km

4 FEXFES
Fig.4 Return signal



Rl ZES%: TEA-CO, 22 B HOLE & EDLHRM L BB 5 411

10. 3035 pm, 2 SEE M P KK 9. 22 pm, FHHH
B HR:AZ: 276°50'40", EL: 6°20'40", $iERE
B A 9 : 2004-12-4,14: 23: 37,

4 4

MEEfE S M 27T DLE R AT b2
B i o7 AT EDEHRI B R 5w A P03, R
BEBIIE 15 km D BRI IS 7 km, SEWE S
T WO B 1K (3~ 4 k) A LRI BE 1A TR KBy
P X TEZE R W AR O TR A BER B 2 R %
T AR R R O B AR i RO LA K 25 BT R R SR
B RGUZ B B A B R 5T D R AR BE )y T
Dit—F R,

TEGRI B A2 b, B BE B B 38 I, [ED6 15 5 ok
ML, BT LS 5 i 2R 2T [ 3 [ o i &R ROR
R X FER W TR B B RS IR 5 A £
5t [ B 5 PR A A B (R P DL R R R TR S A
—EHRFR. WELEREH, T UMM TEA-CO,
Z WG R IB RGEX KA B R Ko B AT

AR E .

2 £ X W

1 Xu Qiyang, Wang Xinbing. Continuous-Wave High Power CO,
Lasers [M]. Beijing: National Defence Industry Press, 2000
BWHH, EHE. &5 %%45 CO, A E [M]. dbx. BEF Tk
H Rt , 2000

2 Yan Jixiang, Gong Shunsheng, Liu Zhishen, Lidar for
Monitoring Environmental [M]. Beijing: Science Press, 2001
e, A, X, rpEaeEx (M b Bl
R 4t,2001

3 Hu Shunxing, Hu Huanling, Zhang Yinchao e al.. Differential
absorption lidar for environmental SO, measurements [ ] J.
Chinese J. Lasers, 2004, 31(9): 1121~1126
AR, R, KE B . 24REEOLE BRI SO[J].
% ¥k ,2004, 31(9). 1121~1126

4 Hu Shunxing, Hu Huanling, Zhou Jun et al.. DIAL lidar
measurement for tropospheric ozone [ J]. Laser Technology.,
2001,25(6); 406~408
HIRE, SIRE. A F % EZ5RRELERMENREREK
[J]. sk K, 2001, 25(6): 406~408

5 Dai Yongjiang., The Principle of Lidar [ M]. Beijing: National
Defence Industry Press, 2002
AL, #AFARE [M] Jb5.EHEF T H A 3E,2002

6 Ding Lufei. The Principle of Radar [ M]. Shaanxi; Northwest
College of Telecommunication Engineering Press, 1984

TE% §xR2 [M] BRE.FILE 5 TREY%E &R, 1984



