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Servo-stabilizing circuitry for Fabry-Perot etalon in direct

detection wind lidar

DONG Jing-jing, SUN Dong-song, X1A Hai-yun, SHEN Fa-hua, ZHONG Zhi-qing, WANG Bang-xin,
ZHOU Xiao-lin, LI Ying-ying

(Institute of Anhui Optics and Fine Mechanics,Chinese Academy of Science, Hefei 230031,China)

Abstract: A stabilizing circuitry is designed to modulate the cavity of the Fabry-Perot interferometer with
respect to a reference frequency, while simultaneously keep the parallelism of the reflecting flats. Double-edge
technique allows the Rayleigh and aerosol components of the backscattered signal to be independently determined
while keeping high measuring sensitivity. These advantages make it become a popular method in wind observation in
troposphere and low stratosphere. The double-edge technique uses two edges with opposite slopes symmetrically
located near the laser frequency, so the Fabry-Perot etalon as a frequency discriminator transforms the Doppler
frequency information into intensity changes of the signal.
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1.1 Fabry-Perot fR/ERERNR B EERHHH
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WOCBIRESE v, X% 2 KB, BOLBie e M1 AR ELERE
# =V, WARAS SR, —8r s RS T Fig.l Double-edge schematic diagram
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1.2 Fabry-Perot iR MG SEBIRE
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Cy, AVIA B KRR 38, n] LSRR AT/ BST R A AT LA R R
KNE. WHEE F-PHERMRESHWE 1 Fir.

FAU Fabry-Perot Rt HEIBIEH 2 A Airy -
2
]
or(i) =
i 1+—,sin2((20)

0

(3)

B2 F-PirrERLEH
At RABEF: L ALHAE: ¢ Rt FRHUEAE; Fig.2  Structure of the Twin-channel F-P



¥ ) Foand: HBMNAHATEAP FPA LA EHEHT 281

p= 4“:” cosf 4)

Reb DUREREK: v RADESE: ORI SRR REEENAS: n WTHRTA T8
£ SHEUT RN, FHEINRELL

2nlvcosd

% mn )

c

£ 1 WEEFPHRERNRESH

Tab.1 Parameters of the twin-channel F-P etalon

Fic SURHREKE LA IS RETiNic] RETE B/AOE LR K
42 856 um 30.4 nm >35um 86.6%+ 1% 50 mm 1064 nm

FIRFEARER LSRRI RBAAT BRE S RE5, BaRG)Ta: XNEm LM E, WEME
v NRIEFRAE RS K IR, TLMRERE m RESMAEAL. BITEASE, cos 0=1 HALR(S), HK
e, EEm AT, 1.
2n

—vdl+£1£ldv=0 (6)
¢ c

KE | XEE F-P RERMRESHRA EXTH: HHEE, BRSO SHEENNRREA:

Av v 6.57 MHz
— == ™
Al / 1 nm

BN KR | nm A4S T3 KSR E) 6.57 MHz. EEBKAEHIBBER 01 nm™, Bafmzstie
MIKERE A 0.657 MHz, WPrERFHELEE, BEASEMNNTRKIELR, 1| VEESTKL 100 nm. AR (7)
. EAERMERE S RO ST MBS 1 MHz, WIINZEIE BFEE L5 5 6 W % %R 1/657 V.

2 FRHMEHPERLIR

gabrdt FLAZ A 0 Bk T SCR G, TR AN E R B g M B T — AN T S, T DU X E AR
RiE I 3 MR AR FBOC S FRESABE . Ll BOLAE AL A4 XGHEF-PhrE R 1T % gh £ B8
S, MG SESMS LRSS G ERAEN. HFBESRAELSORIFEMR, U - MEERETE
WA, A=A KRB REEENL E ik 3 For, 2R ICEEEL RN T MT,. WEMEH
ETHENBEERESEARBES. WK 4 R, EAEESYRMELAME, 2 @EMELS R MEE
RSN X RREAE A () S B R R B/ A S MEL A TR 24 0.313% /MHz. B RRH#E 5PZT
MM XR, r[R: EDLETIERD 1%, WL 486 mV.
LEUATR, BUE RYRHER SUREE A LA, SUERE L RE AT, (W 3 FiiRT=40%), WIS
WV, 52 BEELRLMKEN:
V,=a (h—Ty) (8)
R =—486 mV/% N RIRAEE
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Fig.3 Transmission curves of the twin-channel F-P etalon Fig.4 Linear fitting of T, near the laser frequency
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Fig.5 Block diagram of the servo- stabilizing circuitry
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— AN BRI RS, BRI T 14 62 DAC, BTN 2.048 V. BT ARSI I B0 HE4 A 250 uv. A4



gl FasddE HEMNRHAT AP FPARELOMEHAHE 283

RBIERERE A 0.164 MHz. HRAXFEHME F-P 7 |
HERL, TRk 1064nm B, HISLSEGE FIRGERTIE A
SR 8.7 cmls. 4 s s AN N
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BRSO T A A HEL F-P AREA Mo BERRATH
Ve S AE T SCER e SO B S % 5 AR Fig.6 Timing diagram of data collection
{EEMENESNE . KT, ZFHUBTENITIRE:

TE—RIES ERMAR, Bt RR LR EIL% F-P AR EE R A b SCHIRIEC A AR %
AR LR AT, Wt TS RUABIE . MTTBES T RO BB SE EM BB L P LHAREB
EMAEGRE, FRAMERRSERE, MERRRENRIRER 8.7 cm/s.
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