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Study on solid-state ultraviolet laser for tropospheric ozone DIAL
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Abstract

The problem of high oxidant concentration in urban area has not been improved for years. Monitoring of Os
concentration with high time- and range- resolution in urban area is important for the warning system.
Differential absorption lidar (DIAL) using solid-state UV laser is suitable for monitoring Oz in urban area from
the point of compact and maintenance-free. Ce:LiCAF tunable laser and Raman shifter with Ba(NQOgz). or
KGd(WO.), crystal are candidate for UV laser system. We discuss the feasibility of them by simulation.
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Table 1. Generated wavelength from each laser
medium and Raman-active crystal

Laser medium Pump Generated
and Wavelength Wavelength
Raman-active [nm] (SHG)
crystal [nm]
Ce:LiCAF 266 281 — 3160l
Ba(NOs)2 532 1st:563(282)
(BN) 2nd:598(299)
KGd(WO4): 532 1st:554(277)
(KGW) 558(279)
2nd:579(289)
588(294)

Ce:LiCAF# i 1IZINdYAG L —HF O FHG THh %
266nm UL 2RI 2 FF D, AR EE & 72 5 280nm
~290nm T IZ i E 2 FF > TV b . KRURREIZ A
ORI ERIRNATRE L 72 5 — 5T, PEHIE 2N
LD, JeiTHFgE L L C, CeLiCAF L —% % W
T Zeisd A4 U DIAL His ST 461

ER T~ o7 20, il X558 7 ~ il
(SRS ZFIH L CHEEWZTTH. NE:YAGL —H D
SHGT& %532nm% 7 ~ UFEdmIC AR L, 7~ v
7 h L= & SHGHE S IC ASH 5 2 & CE¥RIMEIk D
WEOL—VHEHBLIZLENTED, I~V 7 b
REREAETHY, SRINEREREEZS DN DM
DT, Ba(NO3g)2 (BN) & KGA(WO4): (KGW) % 4R
L7-.

BNIZFIR N @ < Ao b R H 4 » DIAL
W2 LTV 528, HRERIE MK < WM S iR\ 729,
FER OB HFHNAEE L. KOWIEFS iz k- T
<V NN RR D W) B AR, £ E
FE AN & < TR B35V 2, BV WA ES Th
% . BNIZ RIS IR Y, RS 2 /e = &
TEBNREHITH LN TED., HITHIZEE LT
Ba(NOs)o & 7= 4  DIALD B FE 3 45 S T
1/\6[4]_



ERT ~ o7 B3R HLIZ 72 0 2EE A
NN IR BRSNS, —J7, SRSLLA D IEBIE 2
RO RET D DERBEN LN LT, ZHUrE
VB OBAMENE LD LR RETH D, %
L — Y O Hi7p 28 Ok & Fig. LIS~ T

Ce:LiCAF
Nd:YAG
(a) (SHG) SHG crystal Output
with cavity
Raman
(b) N(gp\:'g)(j crystal SHG Output
with cavity

Fig.1 Configuration of (a)Ce:LiCAF laser and
(b)solid-state Raman shifter system.
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Table 2. DIAL system parameters and
atmospheric parameters for simulation

Range resolution [m] 75

Telescope diameter [cm] 20

03 mixing ratio [ppb] 120
Particle ext. coeff. [m1] 433 x 107*
Particle backscatter. coeff. [m™! sr] 1.08 x 1075

Table 3. Required average power for Os
observation and spectrum factor for each
wavelength pair. Upper value is averag power [W],
while lower value is spectrum factor [x 102° m2].

289[nm] | 294[nm] 299[nm]
(KGW2n | (KGW2nd) | (BN 2nd)
d)

277[nm] 0.57 0.42 0.28
(KGW 1st) 1.20 1.38 1.60
279[nm] 0.42 0.28 0.28
(KGW 1st) 1.28 1.50 1.75
282[nm] 0.28 0.14 0.14
(BN 1st) 1.44 1.70 2.02
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