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Abstract

In this research, we have developed a technology for non-contact and continuous measurement of the change in
gas concentration at a certain point. Laser Raman spectroscopy, which can be applied to various gas types, was used
as the measurement principle. The measuring device has a bistatic LIDAR configuration with separate transmitter
and receiver optics. Normally, Raman scattered light is very weak, and the detection limit is often in the order of %.
In this research, by adopting an optical system configuration that focuses on the field of view of the light receiving
system, highly sensitive and non-contact measurement for local gas concentration is feasible with a bistatic Raman
LIDAR.

The performance evaluation was performed using hydrogen as the sample gas. As a result of measurement of low
concentration hydrogen gas discharging by the nozzle, the hydrogen detection limit was 100 ppm, the spatial
resolution was 7 mm in width, 1 mm in height, and 1 mm in depth, and the time resolution was 1 second.

By using this technology, it is possible to measure the local gas concentration without physically interfering with
the flow field. In addition, it is capable of measuring the gas concentration from the outside in a severe environment

such as a high-temperature and high-pressure reactor.
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