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1. Abstract

Three-body nuclear force (3BNF), the forces where three nucleons (baryons) interact, is a key element in the accurate description
of nuclear phenomena. The main topic of this laboratory is the experimental study of the 3BNFs, which includes high-precision
experiments on few-nucleon systems, development of nuclear polarization technology, and polarization measurement technology. Our
goal is to apply high-precision nuclear forces with the 3BNF to various nuclear phenomena and to accelerate the understanding of
nucleosynthesis and neutron star properties, which are of high interest in pure fundamental science, but also to advance the creation
of new applied sciences and technologies.

2. Major Research Subjects
(1) Investigtions of few-nucleon systems
(2) Developments of nuclear polarization technology and polarization measurement technology

3. Summary of Research Activity

Few-nucleon scattering offers good opportunities to investigate three-nucleon forces by direct comparison between the rigorous
numerical calculations and the high-precision data. In pursuit of establishing the 3NF within the framework of the chiral effective field
theory (YEFT), we seek to determine the low-energy constants in the 3NF sector based on experimental data in few-nucleon scattering
systems.

The first planning measurement is the spin correlation coefficient for deuteron-proton (d-p) elastic scattering at 100 MeV/nucleon.
A polarized deuteron beam, a polarized proton solid target, and a measurement system are required to measure the spin correlation co-
efficient of d-p elastic scattering. In FY2024, an ion source to provide a polarized deuteron beam was prepared, and beam acceleration
tests were carried out at the RIKEN RIBF. As a result, it was confirmed that a beam polarization of 60-80%. In January 2024, a beam
irradiation experiment using the whole arrangement of the detector system KuJyaku in conjunction with the polarized proton solid
target system was conducted with the unpolarized deuteron beam at 135 MeV/nucleon at the E3A course. As for the polarized proton
solid target, it was confirmed that depolarization due to radiation damage of deuteron beams below 10% counts/second was negligible.
Subsequent analysis showed that the target polarization was as low as 3% and that further development was required. The analysis for
the KuJyaku system was performed and found that it is capable of measuring spin observables in d-p scattering.
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