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Thesis Summary (approx.800 English Words )

Accurate nuclear data for minor actinides (MAs) are important for the design of the nuclear transmutation
systems to reduce the impact of nuclear waste disposal on the environment and for burn—up analysis for
actinide composition in nuclear fuel cycle scenarios. Especially, americium—243 is one of the most
important MAs in the study of nuclear transmutation since contributes to the long—term radiotoxicity of
the spent fuels due to its half-1ife (7370 y). The neutron capture cross section of ***Am has also a pivotal
role to produce **Cm, in important source of the decay heat in treating radioactive wastes. These days,
measurements of nuclear data for MAs are ongoing in the Accurate Neutron—Nucleus Reaction Measurement
Instrument (ANNRI) beamline at the Materials and Life Science Experimental Facility (MLF) of the Japan
Proton Accelerator Research Complex (J-PARC). However, there is a problem related to the accelerator
operation of J-PARC. The serious problem makes it difficult to measure the accurate nuclear data. From
these viewpoints, we measured the capture cross section of **Am in the keV-energy region by using neutron
filtering technique to solve the issue associated with the accelerator operation. Furthermore, we measured
the capture cross section of **Am in the energy range from the thermal to keV. In addition, the resonance
analysis was made by using the REFIT computer code. In the present study, we set a target accuracy of
5% smaller than the uncertainties, that stem from the poor quality of the experimental data, evaluated
to be 10% or higher.

The keV-neutron capture cross section were measured by employing the neutron filtering technique with
"R, "M'Si and "™'Cr as a filter material in the ANNRI beamline. The quasi-monoenergetic energy neutron
beam with the keV—energy was obtained by using the neutron filters. The neutron capture gamma-rays were
detected a Nal (T1) spectrometer. The pulse height weighing technique was employed to derive the neutron
capture yield from pulse height spectra. The cross section at the energy of 23. 5 keV was determined relative
to the “"Au capture cross section of JENDL-4.0 with uncertainty smaller than that of past experimental
data. Compared with the present results, the previous experimental data and the evaluated data of JENDL—4. 0
are smaller by 10%.

Measurements of the neutron capture cross section of ***Am were carried out at the ANNRI beamline of
MLF/J-PARC. The time—of-flight (TOF) method using a Nal (T1) detector was employed with the pulse neutron
source by the spallation reaction in MLF/J-PARC. The cross section was determined by normalizing the results
to JENDL-4.0 cross section data at the third resonance of ?**Am. The thermal cross section is in good
agreement with the latest experimental data and evaluated data from JENDL-5 and ENDF/B-VIII.O within
uncertainties. In keV—energy region, the present result is in good agreement with the previous results
within uncertainties but larger than the evaluations of JENDL-5. The result measured by the neutron
filtering technique is in good agreement with the present result, which shows the consistent results between
different measurements.

Moreover, the resonance analysis was conducted by using the REFIT code in order to derive the resonance
parameters in the energy region from thermal to 40 eV. The average radiation width is in good agreement
with JENDL-5 and the past experimental data but the evaluated data from ENDF/B-VIII.O is smaller than
the present value.

To summarize this study, the capture cross section of **Am were measured with higher accuracy than the
previous experimental data and the target accuracy of 5% was achieved. Moreover, the problem related to
the accelerator operation was solved by employing the neutron filtering technique. The present study will
contribute to the improvement of the accuracy of nuclear data library.
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