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1.6 pm Triple-Pulse OPG transmitter for three-wavelength DIAL
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Abstract:  We propose a compact Triple-Pulse Differential Absorption Lidar (DIAL) system using a burst pulse
mode 1.6 um Optical Parametric Generator (OPG) for simultaneous measurements of CO: concentration and
atmospheric temperature profiles. The pumping source of the previous system consisted of a Nd:YAG laser with a
high repetition rate (400Hz) and operated with the single pulse mode. The single pulse mode laser generates pulses by
a constant repetition frequency for all pulses, whereas the burst pulse mode laser is operated by the lower repetition
rate for the cluster with the multiple pulses. In order to reduce the error factor of DIAL measurement caused by
aerosol fluctuations over the LIDAR site, the CO2 DIAL requires the three-wavelength laser with the pulse intervals
of a few ms, unlike other gas (water vapor and ozone) observations. The development of the triple-pulse OPG
operated by the burst pulse mode will contribute to the realization of the multi-point, mobile and airborne
observations by constructing the compact CO2 DIAL system with the low repetition rate and the low power
consumption.
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Fig.1 (a)(b): DIAL signals P(Aon) and P(Aotr) at a wavelength switching frequency of 30Hz, and the signal intensity
ratio P(Aon)/P(Aotf). (c)(d): DIAL signals P(kon) and P(hofr) at a wavelength switching frequency of 500Hz, and the
signal intensity ratio P(Aon)/P(off).

2.2 T ILNILR OPG SR DB F 4K R

— I, NNV AL—VF OO LEEEL EF 556, GHEMOBANLAEL LD EEO/NYL -
B EE LR EL W, 22T, OPGRIEM D Nd:YAG LV —HOREZ A I V2T RTDHZET, =7
0 NVEBOEBEEZ TR NVEBRYIELON—RA ME— RV ARFEEHAET LI ELE, BEOL—
FIE— OV ELBEEE TNV AZREISEDLIN, N—APE—FUL—FTHORLERENELS, £
DOROVIZNR—=AF (—F) ELTHEED L RAZE LD THRASE D, Frx XU HE R O IR E KR FE
WCEDHEREZIH T D720, F3OEEAL (1573.040 nm)Z BT 5 Z & T, COEE L RIS AN % 7
REBLH9 2 3 E DIAL 2% LT\ 5, Fig2 K3 K EDIALO 7 vy V7 XEr7, ELELDOTZD,
IvFEn 7 E 2723 A Nd:YAG %2 OPG D2 L L TW5, DIAL Bl oK EiX. COx &
NERWT CORINARZ hAVORINE -7 HEICE Y7 Lizdon &y Aon &E DEFW 2 EfEIC T b r—
NTAZLELTCHBLNAM BLUOENOF M Aoy 3 DDODFB L —HF 2L oTA vV =r a7 OPG
WEoTHD, Y= FIEFAALMyFITLDBIREND,

BLFIZ, 100 Hz F2 £ @ LD b2 Nd:YAG L — &2 B2 ¥ & 3% 1.6 um DIAL A OPG REBARE O = &



ThERNANT D, 2T R AEBHORELZMZ DD, 3 O0HEF 2ms B TERIRSE S, 2£E9 . 2ms
MIME < 3 RERT D V25 E AT D, Fig3 iZb—F# 0 IEL 100 Hz ® LD Jil#e Nd:YAG L' —+% ® LD
Wit & Q-SW, OPG "SIV ANFIED K Z A IV VAR R LD TH D, LD EIiIL 200 us HEA L,
WER Q-SWTF A LA s THEAVARESESD, Zhi2ms JEIC2EmBEVEL, 3HERST S L
ABEERERT D, EDIC30ms TEWE ANV ARERIIEIESZ L T100 Hz DR THEDER 2 ms & FBl
T3, BMEMELE LT, SAVAMBARE 12220 CRUEEBRICHE BN ERMICERT S .,
ABEDA U HE =NV THHADEL Z LICL > T, HRBNICAN RO TAHAPREELT 2D I ENBAES
Nb, ZTORICOVWTERMICHRT DI EEbIIxIEREBEEMEC TV,

Narrow-band CW Nd:YAG

locked an iodine absorption line
200 ps 2 ms

LD pumped Q-sw Nd:YAG

<> rd
| LD current
Beam Expander x10
oG — '}
| Q-sw |_| |_|
Fiber switch ) Pul | | |
< < I Off-line DFB ulse
90/10 A A A A
< [ e ~T| T-line DFB on off T

Frequency
offset locking

90/10 A,
T “o [ On-line DFB 40 ms
90/10 T

Wavelength controlled unit Pulse ||| ||| |||
including CO, reference cell

Fiber coupler PD

Fig.2 Block diagram of the OPG transmitter Fig.3 Schematic representation for LD current, Q-sw, and OPG
for the three-wavelength DIAL. output pulses of burst-mode with 3 bursts.
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