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1. Abstract
Ion sources are fundamental components that determine the overall performance of accelerator facilities. The Ion Source Team has

developed several world-leading ECR ion sources through many years of research and innovation. At present, we operate three ECR
ion sources—including two superconducting types—to generate intense heavy-ion beams for acceleration at the RI Beam Factory. In
parallel, we are actively engaged in research and development efforts to further enhance both the intensity and stability of these beams.

2. Major Research Subjects
(1) Operation of ECR ion sources during RIBF beam time
(2) Optimization for efficient and stable operation of ECR ion sources
(3) Research and development to enhance ECR ion source performance
(4) Preparation and maintenance of peripheral systems for long-term operation

3. Summary of Research Activity
(1) Operation

We are currently operating three ECR ion sources (ECRIS). The main beams delivered from these sources in FY2024 were as
follows: hydrogen, helium, nitrogen, oxygen, neon, argon, krypton, and xenon beams from the 18-GHz normal-conducting ECRIS,
primarily for application research; zinc, xenon, vanadium, uranium, and helium beams from the 28-GHz superconducting ECRIS (SUI)
for nuclear physics experiments and RI production; and a vanadium beam from the 28-GHz superconducting ECRIS (KURENAI),
dedicated to superheavy element synthesis. (Saquilayan, Higurashi, and Nagatomo)

(2) Improvement
In FY2024, a new GM-JT refrigerator was delivered, tested, and installed on the 28-GHz superconducting ECRIS (SUI), along

with helium recovery piping. The analysis software for the pepper-pot emittance meter was improved, and a new pepper-pot emittance
meter was installed on the 18-GHz ECRIS beamline. (Higurashi, Ohnishi, Nagatomo, Morita, Saquilayan, and Nakagawa)

(3) Research and Development
We conducted a study on the emittance growth of highly charged ion beams extracted from the ECR ion source. In addition, we

investigated the effects of axial and radial magnetic fields on the production of highly charged ion beams, focusing particularly on the
so-called High-B mode. A lead ion beam was developed using a high-temperature oven, and a sample deposition shield was fabricated
for use with this oven. Furthermore, a new extraction electrode was manufactured using the F-REI budget, with the goal of increasing
the intensity of the alpha beam. A camera system and data acquisition setup for plasma light monitoring were also developed to
support the analysis of plasma emissions using machine learning. (Saquilayan, Higurashi, Ohnishi, Nagatomo, Morita, Kamigaito,
and Nakagawa)

(4) Peripheral Device Preparation
A new 28-GHz gyrotron is currently under fabrication. (Nagatomo, Higurashi, Nakagawa, Yamada, and Kamigaito)
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