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Feasibility study on the lidar measurement of airborne radioactive
substances
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Abstract: In 2011, the Fukushima nuclear power plant accident occurred in Japan. As a result, wide area radioactive
contamination due to radioactive materials scattered in the atmosphere became a problem. If the amount of radioactive
material released into the air can be measured with its diffusion direction and altitude near the nuclear accident site, it
can be used as an initial value for diffusion prediction. In this study, we investigated the possibility of measuring

airborne radioactive materials by DIAL.
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Table 1 Main radioactive substances released into
the atmosphere by the Fukushima Nuclear Power Plant

Accident?
Phase at STP

Nuclide Half- Amount of

life emission[Bq]
Xe-133 5.2 1.1x10" Gaseous
days
Cs-134 2.1 1.8X10'° Solid
years
Cs-137 30.1 1.5X10'® Solid
years
I-131 8.0 1.6 X10" Solid
days (Sublimability)
1-133 20.8 4.2Xx10' Solid
hours (Sublimability)
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Fig.1 Column abundance of Iodine for distance from
the exhaust port.

Table 2. Parameters of differential absorption lidar

for iodine measurements

Receiving mirror

diameter

©0.35[m]

Laser wavelength

On:533[nm] / Off:532

[nm]
Laser pulse energy 100[mJ]
Range resolution 10[m]
Repetition frequency 100[Hz]
Measuring time I[min]
Optical efficiency 0.1

Absorption cross- On:4.24X10%[m?],
section® Off: 0
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