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Development of laser wavelength locking system for the CO, DIAL
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Abstract

We have developed a direct detection 1.6 um differential absorption lidar (DIAL) system to perform high-accuracy
range-resolved measurements of vertical CO, concentration profiles in the atmosphere. The measurement accuracy
of the CO, DIAL depends on tuning accuracy and stability of laser wavelength to the absorption line. We have
developed laser wavelength locking system for the CO, DIAL using frequency modulation method for off-line and
the Pound-Drever-Hall method for on-line. We also developed the offset lock system for the measurement of
temperature profiles with the CO, concentration profiles simultaneously for improvement of the CO, density

measurement accuracy.
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Fig.1 Three Selected wavelengths (Agn, A1, Aosf) for
density and temperature measurements.
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Fig.2 Block diagram of frequency stabilization system using

Pound-Drever-Hall method.
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Fig.3 Block diagram of frequency stabilization system using

offset locking method.

4. WEREOFMER

WRORBEL, —ICEEEELE TRIND. MHz
LR @ JE B #022 EAU RS B % RT3 5 12 13t i & o
HEENRMECTH DN, TnZESEET 2 HESRT
RN, ZZTCPDHIED R v v 7 AT NEMEE L
ZOEMEEEE, =7 — (55 RV & Z=EE
W A W3RN DWW TR L=

T T —FEERIC LA EEERORE X, FAi
\ZDFB L —H D&\ OZEAIZ X 2 B0 E &%
WELE., =7 —F50LHE25HL, iz ik
BoAEENCHE L=, $EEEEEAVEREITX2
DDFBL—VF DX I X v I E2IfTWEOE— MEE
DY — 7 A& = AT N T LT T A YTt
L7,
LRI T2 T A — X % Table 112, Fig4d&
FigblcZNZE N =T — (55 & IEITFHAI L7z B 5k
gL A A RICEH LB R # A Ee v s
VAT AEMESRTGA L T Y —TF U OREEIZ O
TRYT. Ry 7O T —EE5h 6RO
D REBIRIZ21.5MHz Th - 72725, 228555 1
i L7-fE1Z18.6MHz, Th - 7-. EEW I HE-F—
ZITHMEL —F OO EEEATNDIZOZDRED
ENRFEETHD ETDHEEBOREEEDS X
13MHz & 720, =7 — (5 CRHAIL7ZME LV /&L
B, ZORDTT—FEENLE LI EREZ )
MEIXEBROLEE L B d 525, ZOEITER
A RZEBRTDHEDEEZEZBND.

Table 1. Locking system parameters of the frequency
fluctuation measurement

Laser frequency 1.57201797[um]
Modulation frequency 93.0[MHZ]
Phase of the modulation frequency 90[degree]
Frequenc;:j\ljzrtlgt::zrr]r(e):‘]tDFB LD 6.0[pm/mA]
Finess of Etalon 10
Free Spectral Range of Etalon 10.13[GHz]
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Fig.4 Frequency fluctuations converted from error signal.
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Fig.5 Frequency fluctuation measured from beat frequency

of two lasers.
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