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Development of all-solid laser for ozone DIAL in the equatorial tropopause region
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Abstract:  Ozone (03) molecules in the stratosphere absorb ultraviolet light from the sun, and O3 molecules in the
troposphere is one of the greenhouse gases. The equatorial O3 profiles have not been fully understood yet because of
the lack of the long-term observations in upper troposphere. Our lidar group has measured O3 vertial profiles using
an O3-DIAL (DIferential Absorption Lidar) with a dye laser in the upper troposphere over Kototabang, Indonesia.
Because dyes used for the dye laser are rapidly damaged, O3-DIAL operation is limited to manual. Therefore, we
propose a network-controllable all solid Ce:LiCAF laser for the O3 - DIAL light source. In this paper, optimal
simulation results of two wavelengths with the Ce:LiCAF laser and experimental results of the Ce:LiCAF laser

oscillation are reported.

Key Words:DIAL,,03, Ce:LiCAF, equatorial tropopause

1. [FC®HIC

RKEKHFDAY %, BREBEIZK 90%FEL, B
FEORWEEZAY VLMY, &0 8RE XA E
BIZH 5. MNRBEA Y AXRBE AV VS sk
SN, ZEREBEALHNOX)N L IEEZ NG TE
FEND. £, Y ERARERINT D20,
TR bRFE, AXICKRSEBEHREI AL SN,
BIAAS ORAL A RETH 5. BB & % E o
WEORZEPFFICREMNE CIXBEEZETH Y, KRl
ik b4y VIREOSRE S A EZBRT 5 2
itk oCHiEBRAEm TCOL Y v OoBEE WL
MZTHZenTESL LY,

BN A S TRESWIT A X
— (DIferential Absorption Lidar)iZ & - T it it 4 i
TITHONTWD R, BRHEE X & TIERv. %
koA DIAL ORI AHFZE L —FLo v
<L —VEMHLTEY, KAEE CE N EME
el l, ERTHDH L, LIENREL EMH 2R
WM EEINS., Fi2, FxlFA 2 R TO
=k Z X028, 100. E)CA Y v DIAL % % i#
LTWa2BRREFICAaZERL—FE2H WL =D
£ EREEOEMIEDO LB EZIToTD V. %
T, xR —VIcELCEHELY—VEH
W72 DIAL IZ& B $ 2 Z & EFE LT D

2. mEERYIaAL—Yay

AR 8 I D b i BB S i R B AR o A Y B Sy
FEBEREET D20 OKELKEEOM~A
Hb¥EHEIIa2L—a ik, %k
TR B W CxE T A4 >~ v @ DIAL 8l B

T, on & 282nm, off ¥ & 292nm A% T O i
RMBEDLERRESNA TS Y. LoT, 5E
18km fFiT & X V& 5T 7 B ok 3k oo kbt B S i
TIEHINEIOVRINEEEDO/NS VWEE, 2FED
300nm T WD Z & LT 5.

B L —FSIEOFEM E LT 300nm i TH
892 Ce:LICAF L —H 3% % . Ce:LiCAF #t 51X
Fig.1 12" 9 & 912 Nd:YAG L —V D% 4 &k
266nm TR & F5 5, 281~316nm (2 i HHF
ZH o> TWb. Ce:LiCAF L — ¥ % 7= fift 22 4%
4 4 o DIAL 7 Fromzel 1T L » THE I
Tn5 Y.

134 Ce:LiCAF
zation

Cross-section (10"%m’)

[T T T T O T T T T

O=NRAMOON®
1ol

220 240 260 280 300 320 340
Wavelength, nm

Fig.1 Ce:LiCAF cross section
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Table O3-DIAL system parameters

M cumulative number 36,000
D diameter of telescope[m] 0.4
n quantum efficiency 0.3
q optical efficiency 0.2
Az range resolution[m] 1,000
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Fig.2 Gain characteristic curve of Ce:LiCAF
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Fig.3 Statistical error as a function of on- and
off-wavelengths at 18 km altitude.
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Fig.4 Statistical error of various wavelengths.
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Fig.5 Spectrum of the Nd:YAG FGH (266 nm) pumped
Ce:LiCAF laser
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