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Development of a portable ammonia LIDAR product model using the resonance Raman effect
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Abstract: Raman LIDAR is a very useful technique that can be applied to many materials. However, it has two
drawbacks: the optical response is weak compared to other light-matter interactions such as absorption and
fluorescence, and it is greatly affected by optical factors in the observation region. To solve these problems, we are
developing LIDAR using the resonance Raman effect, targeting ammonia, which is attracting attention as a
decarbonized fuel. When ammonia is excited with a 213 nm light source, resonance Raman scattering light is
generated at 217.6nm, 220.0nm. Based on this, a portable compact ammonia LIDAR prototype was developed by
applying a fifth harmonic Nd:YAG laser and a compact DPSS laser. In this paper, we show the results of remote
measurement of ammonia using the prototype LIDAR, and the optical design of a product model currently under
construction.
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Figure 1 UV absorption spectrum of ammonia
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Figure 2 Resonance Raman excitation profile of ammonia
. s
3. KEHEM

L EF LOBRRICESD, WRFIMAICKRELET v E=THMMAOLE S <~ LIDAR O EHE %
Figure 3 I3 . LIDAR BT, EXENFRPFAEM TH D coaxial B L L7z, X TLIEEOHEMEITT
VEZTORIEROBLEEBEL TS, E<THHE m A —F TOHBTHS Z LA E I, LIDAR
LTI % — 7 v MICH WD Z & 7%, LIDAR Ot fEFE T L — T D XL AR K TF
THZIENL, BMATAIL—PFIXE SN ADLDOEHWDLIMLERH L. 2O L5, 515 %% 11X DPSS
L —# (CryLaS #:# : FQSS213-Q4, /S/V A== R /LF 2.5 ul,7%)L Al§ 1 ns, PRF1kHz) %@ L7-. BEEES
fEREIXZ 15cm TH 5.

ZEXFERFIFr 77— L. £ X L0100 mm OARAHEE LML X e L, ZELFEROLE
W7y E=7 ORI AL LA ZBIRNWICE X 272000 7 /XA 7 0 )% (CHROMA 1% :
ET220LP, &7 v h A ¥ K 219.2nm) & N2 RXZA 7 ¢ L% (Andover f-8L : 220FS10-25, H.0: 7 & 220 nm,
SNV RHE 10 nm) ZE L7, ISk, BiRLEZEMEoSWT v E=T 0BT U HELERE DY b
221.7 nm % B U 72 . B 88 1 IR IR R A B IS SR B R M 2 FR D 5B T IS8 (IR AR = 7 X 4R 8L R11540)
A L7z, RE L 72 3E O IE W220 mmxD500 mmxH150 mm T 5.



Dielectric mirror: Collimator lens:

TFMHP-25.4C05-212 SLSQ-30-1000P
(SIGMAKOKI) (SIGMAKOKI)
f=1000 mm Diode pumped solid state laser :
FQSS 213-Q4
Laser line (CryLaS)
Longpass filter:  Bandpass filter:
45° Right angle prism: ET220LP 220FS10-25
RPSQ-10-2L (CHROMA) (Andover)
(SIGMAKOKI) N P2
—_ N ’
_ E Resonance Raman
N o scattering light B | | o
> \ Photomultiplier tube:
v 27 R11540
vo (HAMAMATSU Photonics)
Condenser lens: Spherical plano-convex lens:
SLSQ-100-200P SLSQ-25-50P
(SIGMAKOKI) (SIGMAKOKI)
f=200 mm f=50 mm

Figure 3 Resonance Raman LIDAR system for ammonia
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Figure 4 Resonance Raman concentration dependence of ammonia
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Figure 5 Configuration diagram Figure 6 Optical configuration
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