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A Gamma-ray camera to visualize 3-D distribution of radioactive 137-Cs sources

Kataoka, Jun
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We developed a novel technique to visualize 3-D distribution of gamma-ray

sources, particularly the distribution of 137-Cs which was released from the Fukushima daiichi plant

in 2011. We showed that both (1) an event ratio between the full photo-absorption against Compton
scattered events, and (2) image blurring due to scattering, can be an excellent estimator of the
source localization in the soil, water and concrete. After detailed investigation based on the
simulation and table-top experiments, we conducted number of field tests in the forest of Nanmie,
Fukushima. We found that observed spectra can be well fit with a buffer depth beta=2.22+-0.05cm,
where we assume distribution of 137-Cs follows as ¥propto exp(-z/beta). The results is consistent
with independent measurements using a scraper prate, confirming the validit¥ of our simple, but
non-destructive measurement. We argue that similar approach can be also applicable in the SPECT in
which scattered events are usually discarded.
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