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Short Range High Resolution 1.67ym DIAL for Methane Leakage Detection
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Abstract : A differential absorption lidar (light detection and ranging) system is developed as methane
leakage detector using 1.67um absorption band. A detection range of various 100m and 1000ppm-m
is estimated by numerical calculation, and 30m resolution of detection is demonstrated experimentally.
Since amplifier noise and telescope misalignment spoil the sensitivity and the range of the system,
solutions are also proposed. Development of a compact optical parametric oscillator for a transmitter

injection-seeded by a laser diode is also reported.
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Table 1 System specification

Transmitter
On wavelngth 6002.56cm™!
Off wavelngth 6002.10cm™!
Bandwidth 0.2cm™!
Pulse energy 10mJ
Beam divergence 1mrad
Repetition rate 10pps
Receiver
Telescope 300mmo, F =4
Efficiency 50%
Number of Averaging 256shots
PD sensitivity 4.91%10" cmHz/?/W
NEP 1.81x10~13W/Hz!/?
Bandwidth >5MHz
Back'ward scattering 24.0
ratio (Baer [ Bair)
Nd:YAG
laser(SHG)

Injection Seeder
Laser
Diode

781.6 nm

oz

Corrective
ptics

InGaAs PIN

’ Photodiode

Telescope, 300 mm dia, F4

Data
Processor

Fig. 1 Schematic of DIAL system
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Fig. 2 Waveform of Mie scattering echo
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Fig. 3 Observed distribution of methane gas at leakage
experiment
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fier noise
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Table 2 Characteristics of Infra-Red detectors
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Fig. 5 Theoretical Mie scattering echo waveform con-
sidering the effect of the secondary mirror and
defocusing
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Fig. 6 Mie scattering echo waveform with a corrective

optic, (i) Experimental, (ii) Theoretical
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Fig. 8 Schematic of the developing OPO system
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Fig. 9 Output energy of OPO corresponds to the injec-
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Fig. 10 Absorption spectrum (Q-branch) of methane gas
obtained by OPO output
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