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Analysis and Performance of the Fabry-Perot Etalon
for a Doppler Direct Detection Wind Lidar
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(1. Department of physics, SooChow University, Suzhou 215006 ;2. School of Instrument Science and Photo - electronics Engineering,
Beihang University, Beijing 100083 ;3. Institute of Anhui Optics and Fine Mechanics Academy of Science, Hefei 230031, China)

Abstract; A dual Fabry-Perot etalon with high spectral resolution is used as the frequency discriminator in the wind
detection system. Simulations of the system at 1064nm using reasonable instrumental parameters are used to show the
effects of the imperfections and the beam divergence to the etalon. The frequency center distance between the dual
channels was measured from interferograms. Transmissions of the dual channels are also measured with CW laser and
Q-switched pulse laser. Comparisons have been made between experiment data and theoretically derived transmission
functions with designed parameters, System error ranges from 0.42 m/s to 0. 85 m/s for a long period of 22 days.
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Fig.! Transmissions for surface irregularities
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Fig.2 Transmissions for maladjustment
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Fig.6 Transmittance measured with pulsed laser
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Fig.7 Repeatability of the transmissions for long term
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4 % it

AT T A SR B R B LR R
FTARAET™ 4 47 X a8 o B B R R, 7E A
b R TS 1 BUAHE S BT X EOL R
FURERL, T T WU B 45 HI f) Fabry-Perot 47 i Ho
X} F - P AR R G AR A KR BAR E vh kAT 1
LR/N . TRWELERSELHEYS XN
RN T 0 KBS TR A Y, R R L T R LA R
#E B AR E TR R T LR A B AR .
&30k

[1] Bruce Gentry, Huailin Chen, Tropospheric wind meas-
urements obtained with the Goddard Lidar Observatory for
Winds( GLOW ) ; Validation and Performance[ C]. Pro-
ceedings of the International Symposium on Optical Sci-
ence and Technology, San Diego, CA, 2001,4484(7) :
30-31.

{2] Didier Morancais, Frederic Fabre,Marc Schillinger. AL-
ADIN ; The first European lidar in space[ A]. 22™ Inter-
national Laser Radar Conference[ C], ILRC2004,1,127
-129.

[3] CLKorb, B Gentry, C Y Weng. The Edge Technique-
Theory and application to the Lidar Measurement of At-
mospheric Winds[ J]. Applied Optics, 1992,31,4202 -
4212.

(4] CL Korb, B Gentry, S X Li. Edge Technique Doppler
Lidar Wind Measurements with High Vertical Resolution
[I]. Applied Optics, 1997,36,5976 — 5983.

[5] CL Korb,B Gentry, S Li, &t al. Theory of the Double-
Fdge Technique for Doppler Lidar Wind Measurement
[1]. Applied Optics, 1998,37,3097 -3104.

(6] Flesia C,C Korb. Theory of the double-edge molecular
technique for Doppler lidar wind measurement[ J]. Appl.
Opt. , 1999,38 ,432 - 440,

(7] TR, FMEA. MR T % e 3R A B Il B
R 1], BOGE 44,2004 ,31(1) :18 - 20.

[8] G I Sloggett. Fringe broadening in Fabry-Perot interferom-
eters J . Appl. Opt. ,1984 23,2427 - 2432,


http://www.cqvip.com

