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1. Abstract

Aiming at stable and efficient operation of the RIBF cascaded cyclotron system, Beam Dynamics and Diagnostics Team develops
power supplies, beam instrumentation, computer control, and beam dynamic studies. We have successfully increased the beam
availability for user experiments to over 98%. We have also established small-beam-loss operations, which strongly contribute to
recent high-power operations at RIBF.

2. Major Research Subjects
(1) Efficient and stable operations of the RIBF cascaded cyclotron system
(2) Maintenance and development of the beam instrumentation
(3) Developments of the computer control system for more intelligent and efficient operations
(4) Maintenance and improvements of the magnet power supplies for more stable operations
(5) Upgrade of the existing beam interlock system for high-power beams with a few tens of kW

3. Summary of Research Activity

(1) High-intensity heavy-ion beams have been successfully delivered, including 117-particle-nA (particle nA) uranium, 173-
particle nA xenon, 690-particle nA krypton, 830-particle nA Zinc, and 740-particle nA calcium beams.

(2) A new Faraday cup capable of withstanding 50-kW beams began operation in FY2024. Development of a new spiral-shaped
beam position monitor is underway to enable precise measurements of low-beta heavy-ion beams.

(3) Replacement and upgrading of outdated power supplies for RIKEN Ring Cyclotron (RRC) are in progress. Approximately
90% of the power supplies for the RRC trim coils have been renewed. Power supplies for the beam injection and extraction
systems have also been upgraded with improved current feedback systems, enhancing long-term stability.

(4) A new beam interlock system with a response time of less than a few milliseconds has been developed using National
Instruments’ CompactRIO technology. The Curs-BIS system, which monitors fluctuations in excitation currents of magnet
power supplies, is now fully operational across all units.

(5) The RIBF control system continues stable operation following the replacement of legacy hardware controllers with modern
units. Several new operational tools have also been developed to support efficient facility operations.
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