
Research Facility Development Division
Accelerator Group
RILAC Team

1. Abstract
Our team is responsible for the operation, maintenance, and upgrade of the RIKEN heavy-ion linear accelerator (RILAC), as

well as the maintenance of the vacuum system for the entire accelerator complex of the RI Beam Factory (RIBF). RILAC is a unique
variable-frequency linac that has been in operation since 1980, and was upgraded in the 1990s as part of the RIBF project and signif-
icantly contributed to the synthesis and discovery of element 113, nihonium, a new chemical element recognized by the super-heavy
element (SHE) research group. In 2019, RILAC underwent a major upgrade again with the introduction of the new superconducting
linac booster (SRILAC) and a superconducting electron-cyclotron-resonance ion source (SC-ECRIS). These enhancements were de-
signed to advance the super-heavy element synthesis program beyond Nihonium and to improve the efficiency of medical radioisotope
production. Since the upgraded RILAC became operational in 2020, we have continuously provided beam service, addressing various
issues such as water leaks and vacuum leaks associated with the older parts of the accelerator. Through our dedicated efforts and
well-planned maintenance and replacement of outdated equipment such as power supplies, vacuum pumps, and control systems, we
have improved RILAC’s availability to over 90%, despite a significantly reduced annual budget.

2. Major Research Subjects
(1) Efficient operation, maintenance and management of the vacuum equipment in the RIBF accelerators
(2) Development of technology to operate RILAC for high intense and stable beam supply
(3) Construction and maintenance of the RILAC beamlines
(4) Efficient maintenance and upgrade of the vacuum system for the RIBF accelerators

3. Summary of Research Activity
In 2023, significant improvements were made to the RILAC through collaboration with other teams in the Accelerator Group,

aimed at ensuring the provision of high-intensity beams with greater stability. Notably, the renewal of electromagnet power supplies
for magnets and their control systems in the Low Energy Beam Transport (LEBT) and High Energy Beam Transport (HEBT) stands
out as a highlight of our maintenance efforts this year. A key focus has been the preparation of the beamline, dedicated to the mass
production of 211At for medical applications. Under the guidance of the RI Application Research Group and with the support of
other teams within the Accelerator Group, ongoing work has included optical calculations for beam transportation, design work for
radiation shielding, and overall beamline construction. Additionally, meticulous maintenance of the vacuum system has been carried
out, considering the aging of vacuum pumps and adhering to efficient annual maintenance schedules established with a keen eye on
cost-effectiveness.
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