Development of Hydrogen Gas Detection Techniques
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In order to detect the leakage location of hydrogen gas, we have developed a system that images Raman
scattering from hydrogen gas. The laser beam irradiated the monitored space, and Raman scattering from
hydrogen gas was detected using a telescope and photomultiplier tube. This Raman scattering signal is
superimposed on the visible image obtained by a conventional CCD camera. To reduce the influence of external
noise such as sunlight or irradiation, the system detects Raman scattered light from hydrogen gas synchronously
with the laser emission pulses using a short time gate. An optical band pass filter with the central wavelength
tuned to the wavelength of Raman scattering from hydrogen gas is installed in front of the photomultiplier tube
to block light at other wavelengths.
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Fig.1. Experimental setup for measurement of Raman
scattering from hydrogen gas.
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Fig.2. Waveform obtained by the oscilloscope.
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Fig.4. Dependence of Raman scattering signal

intensity on gas leak rate.
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Fig.3. Raman scattering intensity with distance.
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Fig.5. Spectra of Raman scattering and sunlight
obtained at different gate widths.
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