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1. Abstract

The Wako Nuclear Science Center (WNSC) of KEK aims to promote low-energy nuclear physics, nuclear astrophysics research,
and interdisciplinary studies using short-lived radioactive nuclides. WNSC operates the KEK Isotope Separation System (KISS), an
electromagnetic isotope separator featuring elemental selectivity from resonant laser ionization in a gas catcher. The KISS facility
uniquely provides various neutron-rich isotopes of refractory elements and the nuclei in the vicinity of the neutron magic numbers
N = 126 and N = 152 via multinucleon transfer reactions to users from universities. Optical and S-y spectroscopy and mass
spectrometry have been applied to these neutron-rich nuclear beams for nuclear structure and nuclear astrophysical studies. WNSC
leads comprehensive mass measurements of all nuclides available at RIBF using multi-reflection time of flight mass spectrographs
(MRTOF-MS). Three MRTOF setups were placed at the GARIS-II, the beam dump of the ZeroDegree spectrometer, and KISS—the
masses of more than 400 nuclides, including dozens of first masses, were measured. An upgrade plan, KISS-1.5, has been launched
and is currently underway to study the origin of uranium for the first time.

2. Major Research Subjects
(1) Production and manipulation of radioactive isotope beams for nuclear experiments
(2) Explosive nucleosynthesis (r- and rp-process)
(3) Heavy ion reaction mechanism for producing heavy neutron-rich nuclei
(4) Development of MRTOF mass spectrographs for short-lived nuclei
(5) Comprehensive mass measurements of short-lived nuclei, including superheavy elements
(6) Development of upgrade facility, KISS-1.5

3. Summary of Research Activity

The Wako Nuclear Science Center (WNSC) provides low-energy, short-lived radioactive ion beams of neutron-rich refractory
elements to university researchers using the KEK isotope separation system (KISS). Laser spectroscopy of neutron-rich refractory
elements, including long-lived isomers, is uniquely performed using the resonant laser ionization scheme of KISS and the MRTOF
device’s capability of isobaric separation. In FY2024, we carried out a precision mass measurement experiment using the MRTOF-MS
for nuclei in the vicinity of N = 126, produced via multinucleon transfer reactions with a !3*Xe beam and a 3Pt target.

The WNSC team leads comprehensive mass measurements of all nuclides available at RIKEN RIBF using three MRTOF mass
spectrographs: GARIS-II MRTOF, ZeroDegree MRTOF, and KISS MRTOF. The MRTOF connected to GARIS-II has been making
systematic measurements of neutron-rich nuclides produced by offline fission sources. The ZeroDegree MRTOF station has had a very
successful year of commensal measurement campaigns with the in-beam gamma measurement group and the addition of the GARI
detector station for analyzing the unstopped beam portion after the gas cell. The MRTOF at KISS has also had mass measurements
steadily approaching the N = 126 region.
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