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Abstract
The compact Raman lidar for leaked hydrogen gas detection measured atmospheric nitrogen molecules. Thanks to the in-line

optics, the measurement result corrected by the overlap function showed that it could detect Raman scattering echo from 2m
to 50m. It also detected hydrogen gas concentration of 100% to 13% in the gas cell at 7.5m. The Raman signal intensity of

hydrogen gas was linearly proportional to the gas concentration.
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Table 1 Specification of lidar.
I l Laser
Type LD pumped Nd:YLF laser
1204 J@3490m Wavelen gth 349nm
PC Pulse Energy 120pd
Laser head Dichbic | (Measurement software) Pulse Width <5ns
mirrof (1) Repetiti on Rate 1kHz
y | Receiver
Power ! Type Photomultiplier module
supply of !
laser Diclroic Oscilloscope FOV 2.5mrad
Qirror (2) Amplifier
1 | | Frequency Range DC-300MH z
Gain 40dB
PMT(N,L) Operational amplifier -
voltage I (40dB) Oscillos co pe
controller | Frequency Range 1GHz
l Voltage Resolution 8bit

Fig. 1 Compact Raman lidar system.
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Fig. 2 Overlap function of measurement and calculation. Fig. 3 Measurement signal corrected by overlap function.
3 T T ] 1 . 1 T 1 T
95 Lo\ . H2 filled 08 o L~
= o,|__ .\ _____Hsgas _ Pommmm- Not filled | 5 : ! ! !
> 2 T X = | | I
:-E -3 A U4 . W le;ef?”,CP, ':?' 06 T ~ =T
= 1%}
7 S W T PEER R e
| |
205t N/ arc target, ____ E ool le~~& L
0 _ "' -
-0.5 5 10 15 0 10 20 30 40 50 60 70 80 90 100
Range[m] concentration[%]
Fig. 4 Detection of hydrogen gas (concentration of 100%). Fig. 5 Hydrogen concentration signal intensity ratio

(concentration is 13% to 100%).
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