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Application of Bayes’ theorem to the on-line n/y discrimination

with a recoil-proton proportional counter

Ryoko Matsuo”, Akihiro Nohtomi, Ryosuke Kurihara", Genichiro WakabayashiZ)

D Kyushu Univ., Dept. of Health Sciences, Fukuoka-city, Fukuoka

2 Atomic Energy Research Institute Kinki Univ., Higashiosaka-city, Osaka

e-mail: ryokomatsuol4@gmail.com

In a medical field, with a spread of high-energy radiation therapy, neutron exposure has become a

controversial problem due to the high biological effectiveness of fast neutrons. In order to measure such fast

neutrons directly, we applied a recoil proton proportional counter. Pulse rise time discrimination was utilized to

eliminate co-existing gamma rays successfully with least squares fit technique in an off-line manner. We

examined applicability of Bayes’ theorem to this analysis for aiming at on-line evaluation. So called “Iwasaki’s

posterior probability accumulation method” was modified for this purpose. When n/y ratio was studied with total

counts of 500 on a rise time distribution, the accuracy of the proposed method was comparable to that of least

squares fit. It can be concluded that Bayes’ theorem is applicable to a simple on-line discrimination between

neutrons and gamma-rays with a polyethylene-lined recoil proton proportional counter.
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Fig. 1 Result of the application of

least squares fit to measured data,
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Fig. 2 Simulation of Bayes’ theorem.
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Fig. 3 The computation of posterior probability from
1 to 10000 counts.(ax=0.001)Theoretical
mixture ratios are shown in the figure.
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Fig. 4 The computation of posterior probability from
1 to 500 counts. («=0.1) Theoretical mixture
ratios are shown in the figure.
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Fig. 5 The computation of posterior probability from
1 to 500 counts. (« :step change) Theoretical
mixture ratios are shown in the figure.
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Fig.7 The computation of posterior probability from
1 to 500 counts. (a:gradation) Theoretical
mixture ratios are shown in the figure.
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Table 1 Comparison between the Bayes’ theorem
and least squares method.
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