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Measurement of nitrogen leakage by Raman lidar
for observation inside the Fukushima reactor building
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Abstract: In the Fukushima Daiichi nuclear power plant accident, hydrogen gas was generated by the reaction of
nuclear fuel with water, which caused an explosion and radioactive leakage. To prevent the recurrence, the reactor
containment vessel is maintained under nitrogen gas. Lidar technology provides the remote sensing with high spatial
resolution for long-distance measurements. In this study, we aimed to investigate aerosol flows and nitrogen leakage
using the developed compact Raman lidar with a 355nm 50 kHz DPSS laser.
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Fig. 1 Shematic diagram of Raman lidar system for nitrogen gas measurements.
Table. 1 Raman shift and Stokes scattering wavelength appropriate for 355 nm laser.
Raman shift(cm™') Raman wavelength[nm]
0, 1556 375
N, 2331 386
H-0(1) 3300 403
H-0 (v) 3652 407
Table. 2 Specification of LIDAR system.
Central Bandwidth[nm] Transmission oD
wavelength[nm] Band(>91%)
Mie Band pass filter 355.00 2.50 6
O: Band pass filter 375.00 10 6
N2 Band pass filter 387 15 6
H20(1) Band pass filter 405.00 5 6
H20(v) Band pass filter 407 1.5 6
Band pass filter (BF) 390 40 6
Long pass filter (LF) 383-1600 4
Short pass filter (SF) 300-417 4
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Fig. 2 Relationship between humidifer output and Lidar count.
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Fig. 3 (a)Lidar signal with and without nitrogen gas. (b)Substraction of Lidar signal.
(c) Substraction of Lidar signal when nitrogen gas position is changed.
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