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Development of the high accuracy 1.6 1 m CO,-DIAL with the direct detection technique
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ABSTRACT

We have developed a 1.6 pm differential absorption lidar (DIAL) technique to perform high accurate
measurements of vertical carbon dioxide (CO,) concentration profiles in the atmosphere. The accurate
vertical CO, profiles are highly desirable in the inverse method to improve quantification and understanding
of the global budget of CO, and also global climate change. Our next generation 1.6 um DIAL system
consists of the OPG (Optical Parametric Generator) transmitter that is excited by the LD pumped Nd:YAG
laser with high repetition rate (500Hz) and the receiving optics that included the near-infrared
photomultiplier tube with high quantum efficiency operating at the photon counting mode and the
narrowband interference filter (bandwidth:0.5nm). This 1.6 pm DIAL system is available to measure the
vertical CO, concentration profiles for nighttime and daytime with the temperature and wind profiles.

1. 1FC®IC

Foxix, 2007 AFICHEE 1.6 um O L—F—ZFHu
7o BRI 5D C0,~DIAL DA D EBRIT L) L
7= (Sakaizawa et al.2009), Z Ol Z EIZEE(L
L. CO, OPEFERIEREFE 0. 3%% BAZ & LT 2008 4
B D CO,-DIAL DBIFIZET L TV 5D, &k
FED CO, $REIRENARIE % FEB T H7-DI21E, K
BEXEDOT =X BNRARTHD,

AT TIE, &R - REB L OEGE S BB L2k
AR CO, 74 X —H A OB*EZ BEL TW\5, 4lE
X, INETON—RE YT NORFEOHEEIRILD
WL, BRI CO, SrE i oA I E FEERAS R 2 #H
HT 5,

2. Rt 27 L OBE

WA CO,~DIAL DEFZEICIHT-->Th, $hiE CO, i
FESABLAI COBAMEDS 2um DO —L v b
FRTIERL, BIEHE L.oun BHORELZFIHL
7o BRI RO ZEWIET A 4 — (DIAL) Z
— A2 LTz, CO,IREDRIEICMHAT 2 €0, 501D
IR AT R VTEIR (RS O D 5 BE ORI ) 13,
JAPHOSIR « [UEITEIFT D08, KUEIC & 2RI
EOEEPN NS OVEE (RIERELS A ) BMFEET D
DT, CO, JEEEHIEDRE, WO TR A, &4
(WL DD TRERE A ) IS2 . 2 OKJERE A
DOWEHEBEML, WO E EMEL LIS L2 LT
KIBOPENARETH D, £z, [ET—XIZEEL
TIL, FBUENTT — 2 ZFAT 5 2 & CTHHY S
FETO CO, BERIE L ARETH D, T OFEM R

I, RSO EmMOBRICE DN THET D,
CO, IR DR E TIL, HEHT D CO, DWILHRIEHFE
FWITHRNZ Eonn . b—F— DO KRR DS @
ETHHZENROOND, ZORERTVEEIL,
HELRA KGR O, T72bbEe & bicBiid s
ZEMNBRETIHEED Ny 7T —2 7 MEICI
RCHFICRENWZ END, ZELEEEDO Ky T T
—> 7 b e 2 CREZNET DS Z BT
=%, (K1)

Telescope
$20cm,
$60cm(50cm?)

Filter
(Day / Night)

PMT?
(Analog)
Circulator]
APD

Fig. 1 Schematic diagram of the next generation
1.6 um COz DIAL
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Fig.2 Transmission curves of the interference
filter for daytime measurements
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Fi.3 The measurement results of background
light during the daytime
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Fig.4 An example of CO, vertical profiles
measured during daytime
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