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ABSTRACT

In this paper, we have investigated the output characteristics of the Stokes Raman laser in hydrogen,
deuterium, and their mixed gases as a function of the incident pump energy and gas pressure using KrF
excimer laser as pumping source for generating the differential absorption lidar (DIAL) wavelengths suitable in
measuring the ozone concentration of the troposphere. The optimization results of compact excimer-Raman
laser transmitter in DIAL system for the tropospheric ozone sounding at the 292 nn/319 nm and 292 nm/313
nm wavelength pairs are presented. For the ozone sounding in the 4~12 km range, it has been demonstrated
that the design of transmitter for DIAL lidar may be significantly simplified by the use of 292 nm/319 nm
wavelength pair. The investigations of Raman scattering in the mixture of hydrogen and deuterium gases have
shown that such mixture may be efficiently used for developing the multi- wavelength light sources for DIAL
systems.

KEYWORD

KrF excimer laser, Raman scattering, DIAL system, multi-wavelength,

I M= & wagdn gAnan 2 Aol B4

Sien BrIP] e A e DIAL Made

2P 9% FEE £33 oI5 UV DIAL A &2 oz gAvjgelx e Al gL & FE
e iae o w of;*;l:i,hgw a3 ST KF A vlelo)q 6 e ue g
T3t R L& S Y8 dutFHoz ApE

@ut UcH14]. o|=i¢ DIALS spse s & 8o 7 = .
o] 4[1], Nd:YAG(4w) @ A =e|olx ) et Wl f}t JH;QZ Hpo] éz} 555;(2577;;?; D9} j
82 A8 BAR D 5 25| H2ApA . 9}—5;;4 l}ﬂg)u w2 E@—é 13 nm) 3
E olei@ Wele) dlolAEe) Apshde gys (0% DA AT WA Sfsh 4YAE 302 nm
AR5 e Ao Aol AE A% wgypae g 5 Dl €1F 277 nm/292 nm AR S S km
Hg 7pn wde] BAsT Apdel wae, gy e SAASG RE g7 2T G2 SN
27t AgE NdiYAGH4w) 9 D, 2 H, ;LTHJIQEPE _‘292 nm /313 n—mo u}?a}iol_‘: 5..10
gekel o) 2tz WA EE 289 nm/299 nm B pi H;{} %;L;i;a% ;34 L& oA
=] R = T —_ .

&ii}ﬁiz s] . owji;p?@;q 07]; 6]7}2:]} a2y AF7A D, ehet fge] o 23k9) 3
2E 2HE - A A7 B ::‘;H °ﬂ*1[ éﬂglxi A 282 Q¥ £ 292 nm/319 nm T} ALS
Z49 HLET%% 329 T (Photo-multiplier) &] Al :j i‘;?;‘]‘: %}?ﬂq.giz*ifg 33 ;]’i?-;;}
& Ho _Er!_ =3 I1ITE ~ T T Lud u

3% EAEIH AEA S e wwE AR Abgoz Q3 2t W#Evle fARLE A Ta

W gaes) Aol AL 500 Hz ole  SHE TSI H%0] 313 nm A% 519 nm 7
WEgT S mf o)4e =8 oUx|E s1Ach R SO; 7ho] & F4E SR o)W EY
23] ghut A o] shA 20 A2 AR AT AEL low numerical aperture 3 A2 o) A}

- 423 -



A FARENHS] 2003 FAFHENHA AT A2z

Pump Laser
XeCl (308 nm) / KrF (248 nm)

Raman Cell (1 m)

Hz and/or D2 Gas

A

S, Ss e
Energy Meter

Fig. 4. Experimental setup of KrF Raman laser, TM1, TM2; total mirrors,
BS; beam splitter, L1, L2; lenses.
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Fig. 2. Energy conversion efficiency vs. H2
pressure for the second and third Stokes
components at the pump energy of 180 m].
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Fig. 3. Energy conversion efficiency from the pump
laser to the residual pump, first Stokes, second
Stokes, and third Stokes components as a function of
the pump energy for H2 pressure of 40 atm.
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Fig. 4. Energy conversion efficiency vs. D2 pressure
for the second and third Stokes components at the
pump energy of 180 m].
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Fig. 5. Energy conversion efficiency from the pump
laser to the residual pump and first Stokes
components (a), and to the second and third Stokes
components (b) as a function of the pump energy
for D2 pressure of 44 atm.
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