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Development of laser remote sensing techniques to detect gas leakage inside reactor buildings
at the Fukushima Daiichi nuclear power station
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Abstract: Over a decade after the severe accident at the Fukushima Daiichi nuclear power station in 2011, there are
still concerns about partial damage to the primary containment vessel (PCV), which could potentially result in gas
leaks. In order to effectively monitor gas leakage from the PCV, it is essential to establish remote sensing techniques.
In this study, we have developed a flash Raman LIDAR system that consists of a frequency-doubled Q-switched
Nd**:YAG laser, a gated em-ICCD camera, and a series of bandpass filters. By replacing these filters,
two-dimensional images of the Raman signals for nitrogen, oxygen, water, and water vapor were successfully
acquired at a distance of 2 m. Furthermore, we have investigated gas visualization methods based on changes in
refractive index.
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Fig. 1 (A) Schematic diagram of the flash Raman LIDAR system. F1: 532 nm notch filter, F2: 550 nm long-pass
filter. (B) Field of view. (C to F) Two-dimensional images of Raman signals of (C) nitrogen, (D) oxygen, (E) water

vapor, and (F) water.
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Fig. 2 LIDAR signal intensity measured with 580-
and 607-nm band-pass filters as a function of
nitrogen pressure.
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Fig. 3 (A) Experimental setup of the shadowgraph
system. (B) Shadowgraph image of gas ejected
from a duster.
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