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Development of fiber-based wavelength locking circuit for 1.6 micron CO, monitoring DIAL system
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Abstract
We have demonstrated the wavelength locking circuit for 1.6 micron DIfferential Absorption Lidar (DIAL) system
for CO, monitoring. The optical circuit is fiber-based and the wavelength is locked on 1572.992 nm which is the CO,
absorption line center. The locking circuit utilizes the optical phase modulation and has the error signal correction
function. This function reduces the wavelength offset error caused by the etalon effect generated in the optical phase
modulator. By using this function, the wavelength stabilities of 0.02pm for short time and 0.1pm for long time are
realized.

1. 20X

1.6pum #F CO, & =% DIAL(DIfferential Absorption Lidar)[1]TlZ. FHUEEIRO H HIKE % 1.6um HWLIL
FRPDICHEISE - LTIy 7 S ENME LIRS, 22Tk, it DIAL HiIcBR L-£
K7 7 A NBE R e v 7 EEICOWTHET S,

2. [EIFRHER

AR A 1 ISRt EEME R T v I E— R T 7 A N TERT 52067 7 A B[R A K
LLTWD, LD 226D 16um 47 CW a2 L, —hatidpte LTHEM L, tho—aka v 7 1
WZEEHT %, WEe v 7 HOXEBSITNMRERENT2tk. #7712k 2595, —HFIZBELTiX CO,
AT AELEZBL PD ICLVEREFICERT S, HABEESRIERT LG TD & MAHERICXL
D AT RV ETAEL D4n Rn : IRED DA K32 R DS FERFR72 I 2 52 1T 25 72 O e B (2 28 i 8 A
C. ZOEHRHREZHE LZEEN PD o hansg, ZOEEEa vy 7 4 UK LTk AD ZH# 1L,
CPU ICCREEFFE LTHRIET 5, CPUITMERFEZEr L35 K9 LD OEBNEIICHIEZ 200, 1
BEZWIB T LICa y 7 SH 5, 2O, REREEEKRFER T A B LVORHFET H LR, BA
}METDIODRMEE 70D, L LEBRICIE, ERGNO=Z o U RICE D ERREEERGFEL, £
P—PD BIOFBBBENIR/NE R DWW ENDRIRT LN 7 ML, 78y MORERBREERK L 25, £
7o, BPREZEIC L > T L= a VFENER T L, A7y NREENEEILKEE RV 7 234
U5, 22T, B IT7060MFOHN%EERE PD ICAN L CEHMTO o URHRICE VAL D RE
AR OEREEZ T =4 L, BBEGEICHEZNT D, ZOMEZITH>Z LT, A7y b, KU
7 MR EBEEAIE L, BEMETZ HMHK LTV 5D,

Output _— Optlca.l ﬁbefr
—— Electrical line

T O Optical coupler

modulator

Gas cell

CPU D/A

Filter |_| A/D |_
—

Correction signal

vor |

Driver

Control signal
Fig. 1. Configuration of the wavelength locking circuit.
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Fig. 2. Time record of wavelength when error signal

correction is turned ON and OFF.
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(a) Error signal amplitude versus wavelength.
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(b) Time record of error signal amplitude.

Fie. 3. Evaluation result of short time wavelength stabilitv.
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Fig. 4. Evaluation result of long time wavelength stability.
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