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Development of low dose estimation method using CO2- radical in teeth

Oka, Toshitaka
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We developed a method for estimating low-dose radiation for human/animal by

measuring C02- radicals in the teeth enamel. We successfully improved the sample preparation method,

developed new ESR spectrum analysis software, and evaluated the performance of candidate materials
for a simple dosimeter for low-dose radiation estimation.
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Algorithm (i) Algorithm (ii)

I Set spectrum range to be fitted I<— l Set spectrum range to be fitted |
¥
| Set initial guess of amplitudes |<——

1

Step 1: Fit the ESR spectrum
by CO>-, native, and linear components

)

Step 2: Fit the ESR spectrum
by background components
with fixed CO2-, native and linear components

!

Third step: Fit the ESR spectrum
by all components using initial guesses
determined by step 1 and 2

Fit the ESR spectrum
by 6 components and linear component

No l
CO;y~radical intensity > 0
A? ~ A¥(smoothing) A2 ~ A(smoothing)

[Y. Mitsuyasu, T. Oka, A. Takahashi, T. Yamashita, H. Shinoda et al., Radiat.
Prot. Dosim. 199, 1620 (2023)]
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