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Improvement of transmission and reception efficiency of compact Raman lidar for hydrogen gas leak detection
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Abstract

An in-line type compact Raman lidar system for hydrogen gas leak detection was constructed. It ensures eye safety by reducing the
irradiating laser power and expanding beam to 4mm¢. Thanks to improving the efficiency of transmission and reception, Raman
scattering light from N, gas at a distance of nearly 30m could be detected.
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Table 1 Specifications of lidar.
Power
stflfply La;:;d Laser
ot faser Type LD pumped Nd:YLF laser
Spacial filter ~ Wavelength 349 nm
(3mmg)  Dichroic mirror (2)[ engn Pulse Energy 120 pJ
R330>98.2% 1omm® Pinhole Pulse Width <5ns
PMTI Ta0s>87.3% I 400pum Beam Divergence < 3.5 mrad
H, I Repetition Rate 1-5 kHz
N Receiver
IF (408 —
nm \ ,/Dichroic mirror (1) Lons] T}‘/pe- Photomultiplier module
Riso>99.0% ens Risetime 0.78 ns
f 3507 99.570 50mm®
PMT2 Tas0>98.3% FOV 2.5 mrad
IF (380nm, 380 270 - -
N; Dimension (LxWxH) | (LxWxH)=580x306x230 mm

PD(Trigger)

Fig. 1 Optical layout of compact Raman lidar.
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Fig. 2 Spectrum of Raman scattering from N, gas. Fig.3 Lidar echoes with (a) PMT (380nm) (b) PMT (408nm).
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