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Abstract

The NIRS-930 cyclotron supplies several ion beams for basic science and applied research in the fields of nuclear
medicine, biology, and physics at the National Institutes for Quantum and Radiological Science and Technology (QST).
The main ion species used are protons and helium for these experiments. In addition, heavy ions such as carbon and neon
are also supplied. These ions are produced by the compact ECR ion source with all permanent magnets (Kei-source). The
Kei-source is installed on top of the NIRS-930, and the ions extract from the ion source pass through the low-energy
beamline and enter the NIRS-930. In the future, the ion source will be required to produce highly charged ions of various
ion species and increase the beam intensity. The Kei-source has not been optimized for the position of the extraction
electrode because a sufficient beam current was obtained. In the case of He?', the transmission efficiency from faraday
cup 2 (FC2) and faraday cup 3 (FC3) was about 60%. In this study, the position of the extraction electrode was optimized
and the beam transmission efficiency of the low-energy beam transport will be improved by remotely controlling the
extraction electrode of Kei-source. The distance of the extraction electrode and the plasma electrode can be change 28-
54 mm. As a result of a beam test with He?", the transmission efficiency of FC2-FC3 increased to 93% when the distance
of extraction electrode and plasma electrode was changed.
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Figure 1: Schematic view of the NIRS-930 cyclotron. We
measured the He beam current at the faraday cum of FC2,
3, 4 and the beam shutter of BSO.
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Figure 2: dependence of the distance between the
extraction electrode and plasma electrode at the microwave
power of 13 W (a), 42 W (b), and 58 W (¢).
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Figure 3: beam transmission efficiency as a function of the
distance between the extraction electrode and plasma
electrode at the microwave power of 13 W (a), 42 W (b),
and 58 W (¢).
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Figure 4: dependence of the distance between the
extraction electrode when the deceleration voltage is
changed.
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