H 436 H3 M ' il ot Vol. 43, No. 3
2016 4F 3 J CHINESE JOURNAL OF LASERS March, 2016

JE T Fizeau TN K285 BB AL £ il £ A

TEEY M4 BIR' EEA”
e E R A B LU SRS B UARE 5 T S (R SO AE B S I R TS SRR %, i 201800
e [ B 2 g K2, BT 100049

FEE WFSE 7 LT O S SURAZ A KU I R AR B Fizeau T P05 5 3 0 B0 0 A0 B0 207 S D' 3 43 A1 )
Pefbi it 338 7 — B THEECHR AR Fizeau T WM RAESE . MALBITEER A Fizeau THHAUER 12 mm, F
MR 4 #20.65, S JE AU T 3% Fizeau T W5 SO 23 R0 IS I 6 G I 1 BB 7 o ASE4DL05 25 3R 9], 76 20 mJ . 100 Hz
I ORFNFZIL 1428 200 mm Z5 48R, KU 32 2250 1 m/s, 200 & 4 17.8 km,

KEIF B Fizeau T WAL 40+ 238 i #L; KU

FESES TN24 XERFRIRED A

doi: 10.3788/CJ1.201643.0308005

Detection Technology of Atmospheric Doppler Frequency Shift
Based on Fizeau Interferometer

Wang Yahui"® Liu Jigiao' Chen Weibiao' Bi Decang'
'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 wind speed measurement technology based on laser stripe image is studied. According to the Fizeau
interferometer transmittance function and atmospheric scattering spectrum function of molecular scattering spectral
characteristics for its optimization design, We obtain a set of Fizeau interferometer system parameters based on
any incident light beam. The cavity length is 12 mm, the reflectivity is 0.65 from plate and the apex is 10 prad. At
last, under the condition of 20 mJ, repetition frequency of 100 Hz and receiving diameter of 200 mm, the simulating
results indicate that when wind velocity error is 1 m/s, the detection ability is 17.8 km above ground.
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Table 1 Design parameters of direct detection Doppler wind lidar system

Parameter Value Parameter Value
Laser wavelength 355 nm Linear detector quantum efficiency 43%
Single pulse energy 20 m]J Interferometer flat angle 10 prad
Laser line width 180 MHz Incident light angle 2 mrad
Repetition frequency 100 Hz Interferometer free spectral range 12.5 GHz
Integration time 10 s Interferometer apex angle 10 prad
Telescope diameter 200 mm Linear array detector imaging spectrum range 3 GHz
Range resolution 100 m Number of channels on linear array detector 128
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