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Abstract A laser frequency stabilizing system for Doppler lidar wind measurement is developed, which has the

Key words

advantages of compact structure and flexible operation. The radio frequency modulating signal is generated by the
1
frequency of 6 Hz is put on the Fabry-Perot interferometer (FPD

direct digital frequency synthesizer (DDS) ., the laser frequency drifts are demodulated by the analog mixer, and the

(RMS) error is 5 kHz, and absolute frequency stability is better than 200 kHz

functions of the bus controlling, signal processing and proportional-integral differential (PID) servo controlling are
system. The measured laser frequency drifts are less than & 17 kHz during 2.5 h, and whose root mean square

implemented by the high integrate chip of digital signal processor (DSP) as the heart of the frequency stabilizing
measurement
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The anti-interference performance is
also measured. The system will take 30 ms to get back into stabilization when a regular disturbance with the
The system can be applied to Doppler lidar wind
laser technique; PDH frequency stabilization; Fabry-Perot interferometer; resonant frequency; digital
signal process; servo control
OCIS codes 140.3425; 140.3580; 140.3600; 140.3518; 140.3570; 280.3640
I s
St S 3 = e Ny — g [
EALE NN ) CHA PR =Y
W BEE: 2011-10-09; Y BlEmEHI: 2011-11-18
HE&TH: ERAKRPFIEA(61108028.61178031) ¥ B ifft il
1EE '
SImE A R
E-mail

BRI e € o > 4 N WA B 77 o7 IE 3L s S =21 e )
o (1972

BT ABOERRAE R 235 i X R 1
i
TIE 22 (1984, L, T 5 A, 35 B MR S v A6 0 5 4 ol O e 7%) A 95

E-mail ;

HF5E zlbian(@ siom. ac. cn
) B A R, FENF R S S B R EOR S i AR
0302001-1

REX EXE
. b5 100049



i &

# ot

R VR, FHA R AR A M B R TR S XL TR R
RGN B PERE " . MRS A 71 A B, F
T WO 0 0505 75 A AT B 32 B ATl
SRS R 0 R T DRI A 22 KU R R 4
Hh RS R R AR M R 9 A A e
1064 nm4x B 2 FT RN T OG5 B30 R P I BT 5%

JE T 43 F 4 A W% Y& % A1 Pound-Drever-Hall
(PDHD $ AR 2 H i Ot R 2 4e b fie 38 281 9 A
Fasii 7 s SR 7E 1064 nm % BRI A 436 94 T )
WL W] EAE IR S %, A5 £ 532 nm JK A9 L4
TRERE A 45 04 1 2k, W FF X 1064 nm 0O BE AT A
WL ML RITCEERG N T RGN R 22 RS . PDH £
WL AR T R AN 52 A BRI 0 ik A -3 BT AR
(FPDAE RIS % brife, HBA Rt T fg
S AN Ty R B R BE R A R R 22 A 0 R
JETE B RGP OGRS .

X 33 B 1 0 75 2K, X, Sun 88 F 2008 4F
Sl i —4 PDH OB £ 10 250 R 4, DA
H B E w4 FPICH HGig e 374 MHz, b
T 220,485 1.7 MHO AR BEOLHI RS % 4%
T RBEROGELE A R I AL R RE R T
fa] i 42 1 D RE 45 R B RGO BURIERFE]L h
WA £55 kHz, ERGC LT HELIH T
PDH BB RR A, SR 1k 1 1 2 52 By ML 2k 82 19 7
SR ARSI ER BT R F 9 Ak B AR (DSP) iy PDH
BOLRIR I HE AR FEAT TIRAMF S LM T HA R
G Ren A ORI R S .

eI £ U DSP AU TSR HL SR &R &
Oy R R IN R B AR (DDS) AR 6 A 7 37
il (EOMD S 551 (RF) 3K 2 155 8, 3% 31 507 10 4 58 )
B RS, DSP AE Ry e b 44 il 3R 48 190 Mk, 17 5%
FEA L RGN R L[5 5 A B EE ] B A3
53 (PID) ] ik 4 . 52 B OG A 9 sl B gh i, 5
6 R A R G i A e BB T P R R AT TR
Shy I A Z2 8 0 RGO B s i N R AR TR

2 RO 545
PDH Bl AR 1 3 £ 0 2% 185 P 1 119 41 A5
Howo VB S MR UE . XF O A HE AT 5 0
EOM., A5 73 A 1E 8065 2 P, i 52 A 25 HL AR £
AR A 147 o v O L R 5% T 8 IR i S A o
PRI XU 5 B AR E S R
P=2ppJIm[F()F" (w+ & —
F(w)F" (w—8) ]sin &t » (D

X pe AEBOEI R, po MEADH IR0 N
WOEAH LA A L F (o) & F o0 43 51 h 3k K
XL A V8 I 0 e A B R 8. B O R
XHES 2 IS IR w, I, BF 0S BPAAE
TR/ SE ARG B R I A il PO & 2
PN 30 17 22 5t 2 2% i S0 D HL SO R P g AR, B
R 5 R A AN PR R g
AL A BOLIR 5 27 IR0 i 22 15 B 2240
b7 o ARl AR R SRR L 2 A 15 B RO O
o SEBBOE IR I FRE

Faraday phase
laser isolator modulator

tempreture

r
7 feedback

. control system l: ------ !
o d

B 1 PDH fai R 5e 454 &

Fig. 1 Setup of PDH laser frequency stabilization
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