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Abstract

Hydrogen is expected to be a next-generation clean energy to replace fossil energy. To expand its use in daily life,
its safety must be ensured. This paper reports about the development of a hydrogen gas leak detection technology
using coherent anti-Stokes Raman spectroscopy (CARS). In this paper, we designed and fabricated sensing optics,
transmission optics, and connection optics that constitute the hydrogen gas leak detector. The hydrogen gas leak
detector was constructed by combining them with a light source optimized in the first paper. The measurement range
of this device is the 10 mm optical path length range between two prisms incorporated in the sensing optics. The
detection limit of hydrogen gas concentration of our detector was set to 500 ppm. As a result, hydrogen gas up to 200
ppm + 15% could be measured. Furthermore, the performance of the hydrogen gas leak detector was compared with
that of other hydrogen sensors, and it was confirmed that this device has superior performance in terms of detection

concentration range and detection speed.
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