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1. Abstract

The Wako Nuclear Science Center (WNSC) of KEK aims to promote low-energy nuclear physics and nuclear astrophysics research
as well as interdisciplinary studies using short-lived radioactive nuclides. WNSC operates the KEK Isotope Separation System (KISS),
an electromagnetic isotope separator featuring elemental selectivity from resonance laser ionization in a gas catcher. The KISS facility
uniquely provides various neutron-rich isotopes of refractory elements via multinucleon transfer reactions to users from universities.
Its provision of nuclei in the vicinity of the neutron magic number N = 126 and N = 152. Optical and -y spectroscopy and
mass spectrometry have been applied to these neutron-rich nuclear beams for nuclear structure and nuclear astrophysical studies.
The WNSC leads comprehensive mass measurements of all-available nuclides 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 the KISS—the masses of more ore than 400 nuclides, including dozens of first masses. A new uranium isotope, 21y, was
discovered at KISS-MRTOF by means of precise mass measurement. An upgrade plan, KISS- II, is being considered a future project
of WNSC aiming at the study of 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 KISS-IT

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 separator system (KISS). In FY2021, five experiments were executed. Due
to the restrictions of COVID-19, only a limited number of foreign collaborators participated in the experiments. Laser spectroscopy
of neutron-rich refractory elements, including long-lived isotopes, is uniquely performed using the resonant laser ionization scheme
of KISS and the capability of isobaric separation of the MRTOF device.

The team of WNSC leads comprehensive mass measurements of all available nuclides at RIKEN RIBF using multiple MRTOF
mass spectrographs. Newly installed beta-ToF detectors to the GARIS-II MRTOF and the ZeroDegree MRTOF setups eliminate
background events and allow for the determination of the lifetime of short-lived nuclides.

The WNSC announced two press releases; one is for discovering a new uranium isotope, 241, the first neutron-rich new uranium
isotope in the last 40 years. The other is for the disappearance of a neutron magic number, N = 34, for titanium and vanadium isotopes.

The WNSC plans to extend the present KISS facility to investigate the nuclides in the neutron-rich actinides using the multi-
nucleon transfer reactions of actinide targets to study the origin of uranium. Some pilot developments are in progress, particularly for
a large He gas catcher with a radiofrequency wire curtain device.
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