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Curium (Cm) isotopes are estimated to be the largest radioactive contribution among
the actinides released from the Fukushima Daiichi Nuclear Power Plant accident.
However, only one detailed study on Cm from the nuclear accident has been reported
[1]. So far, a-spectrometry has been used for the measurement of Cm isotopes in the
environment. However, the chemical separation for Cm a-spectrometry is very
complicated, and the a-ray energies of Cm-243 and Cm-244 are so close that they
cannot be measured separately. Furthermore, Americium (Am-243), which is thought to
behave similarly to Cm, has been used as a spike for Cm measurements due to the
absence of a Cm spike. In this situation, we aimed to establish a mass spectrometry for
Cm analysis to enable the rapid processing of large numbers of samples using a
simplified chemical separation method, particularly relevant in emergency response
scenarios. In this study, we investigated (1) the preparation of the Cm spike for mass
spectrometry and (2) the establishment of an efficient chemical separation procedure
for Am and Cm.

<Cm spike production>

Californium-252 (T1/2 = 2.65 y), which is used as a neutron source in various
instruments, produces the long-lived nuclide Cm-248 (T1/2 = 3.40 x 10”5 y) by «a
decay. In this study, Cm-248 was examined as a candidate spike for Cm isotope
measurements, and its recovery from a used Cf-252 neutron source was investigated.
Separation was attempted using Ln resin while varying the nitric acid concentration,
and its applicability was evaluated through analogue and radiotracer experiments.

The results showed that Cm-248 could be successfully separated from Cf-252 by using
Ln resin and adjusting the nitric acid concentration. These findings indicate that Cm-
248 can be recovered efficiently from a used Cf-252 neutron source and is a promising
candidate as a spike for Cm isotope analysis.

<Separation of Am-Cm>

In the mass spectrometry of Cm isotopes, Am must be separated from Cm because of

the isobaric interference of Am-243 with Cm-243. To investigate suitable conditions for
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Am-Cm separation, analogue experiments were first performed under the same
separation system as that used for the Cf-Cm study, followed by verification
experiments using Am-241 and Cm-244.

Although the analogue experiments suggested favorable conditions for Am-Cm
separation, Am and Cm could not be separated in the radiotracer experiments under
the conditions tested. This may reflect the smaller-than-expected difference in the
distribution behavior of Am and Cm on the Ln resin.
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Matsumura, M., Sasa, K., Matsunaka, T., Takahashi, T., Matsuzaki, H., Sueki, K. 2026.
Regional comparison of 1-129, 1-131, and Te-129m in the surface soil at Fukushima, Nuclear
Instruments and Methods in Physics Research Section B: Beam Interactions with Materials
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This study aims to improve the accuracy of radiation dose assessment in wild animals
inhabiting areas affected by the Fukushima Daiichi Nuclear Power Plant accident.
Evaluating radiation exposure in wildlife is essential for understanding long-term
ecological and biological impacts. Several approaches are currently used for dose
estimation, including environmental modeling, cytogenetic biodosimetry, and physical
dosimetry. However, each method has inherent strengths and limitations. Reliance on a
single method may therefore lead to uncertainties in dose estimation. To address this
issue, the present project integrates multiple approaches, including environmental dose
modeling using ERICA 2.0, dicentric chromosome analysis (DCA), and electron spin
resonance (ESR) analysis of tooth enamel.

Wild boar (Sus scrofa) were selected as a sentinel species because they inhabit
contaminated forest areas and accumulate radiocesium through their diet. Twelve wild
boars captured within the difficult-to-return zone between 2018 and 2019 were selected
for analysis. Radiocesium concentrations in muscle tissue ranged from not detected to
23,575 Bqg/kg (fresh weight). Ambient dose rates at trapping locations ranged from 0.11
to 20.6 pGy/h. Age estimation based on tooth development indicated that the animals
ranged from approximately 15 weeks to over 220 weeks old. Using environmental data
and the ERICA 2.0 modeling framework, estimated lifetime absorbed doses ranged from
0 to 313 mGy.

Teeth were extracted from all 12 animals and the enamel was separated and chemically
treated to remove organic components and potential contaminants. This study
successfully conducted the first ESR measurements of tooth enamel from wild boar
collected in Fukushima. ESR signals consistent with paramagnetic centers in enamel
were detected; however, additional signals likely originating from trace metal ions (e.g.,
Mg?* or other impurities) were also observed. These signals may influence the
interpretation of radiation-induced ESR signals and suggest that additional enamel
etching and purification steps may be necessary to improve signal clarity and
measurement accuracy.

To enable quantitative dose reconstruction, enamel samples will next be irradiated

using controlled gamma radiation at known dose points. Subsequent ESR
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measurements will allow the establishment of dose-response calibration curves for
each sample. These calibration curves are essential for reconstructing the cumulative
absorbed dose recorded in the enamel during the animal’s lifetime. By comparing ESR-
derived dose estimates with ERICA modeling results and cytogenetic biodosimetry data,
this project aims to improve the reliability of biological dose assessments for wildlife in
Fukushima. The integration of these complementary methods will contribute to a more
comprehensive understanding of radiation exposure and biological effects in wild

animal populations inhabiting contaminated environments.
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2011 £ 3 RICRE L -ERENBEE—RFHREEBIAELICMHL. Cs-134 KU Cs-137
R EDREEMENRIER A E R S N7z, BEEICEHE TS Cs-137 0EEE 14, §9 2.7 PBq
EHETE I N[1], BEFISEE LSt > 7 Al A ZRALB~NEBITT S, 20
BATRR ZIBIE T 27-9.2011 F 6 A A HFER) KR THEARFEHIEIBEZFAL.
2015 F 4 BICREBRRIBAIE L X —H5| HE REL THEL CTREX1T->TE71,
2021 2 BETICEB LT —&IE. ERAN T — 2 R — X (CTERICABE L T w3 [2]-[5],
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DAE & R FEPAEEE T, TNETNIT> 7,

(2)3A)117K

ARG, BHR CFKEFICE 2 BRRERIL 72, WAKKICHKE, pH RUOEREEE
ZRE LTz K LIZANKELS T LEZRY Y TRA—F) v 7 00 % (RP13-011,
HANA Y =) ([ZBKL, SHICAREGAF Vo RGEE (72474 C20, 72K
YR ICEKLTZ, h— b Uy DB L UBA A s IcE E NS Cs-134 KU Cs-137
EEDRITE R Ge FEAXBHIBTITL., ZNETNEBRE, AFREE L1,
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