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Abstract

14 GHz Hyper ECR ion source (ECRIS) was first introduced in 1989 at Institute for Nuclear Study, the University of
Tokyo. It was relocated to RIKEN Nishina Center in 2004, and has been providing various ion beams to RIKEN AVF
cyclotron ever since. Over the course of past thirty years, the performance has been vastly improved. At the moment, it can
be operated at high beam intensity to match the requirement of recent experiments, yet further improvement is expected
to meet the requirement of higher intensity and more stable operation. In general, the beam intensity is determined by two
factors; the amount of ions produced in the ECR plasma and the efficiency of beam extraction from the plasma chamber.
In this report, recent research and improvements on both factors will be discussed.
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Figure 1: Cross-sectional view of the strong-convergence
extraction system. Plasma Electrode forms the end of the
plasma chamber on the right. Ground Electrode is located
next to Plasma Electrode. A voltage of 7.5~15 kV is ap-
plied between them.
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Figure 2: Beam current of 86Kr’™ vs. RF power. Trends
are measured with three set of mirror coil currents. MCl1
and MC2 are the current applied to upstream and down-
stream mirror coil, respectively. The rest of the parameters
stayed the same.
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Table 1: Particle current of iron beam at Faraday cups
from hyper ECRIS to the target. IH10: hyper ECRIS.
136: before injection to AVF. CO1: after extraction from
AVF. D50: before target.

Date 56Fel5t [pnA] 56Fe4t [pnA]
IHI0O 136 CO1 D50

Dec. 11,2019 140.0 106.7 14.0 0.7

Jul. 3,2020  300.0 266.7 53.3 2.8

Sep. 16,2020 506.7 266.7 453 4.0

Feb. 16,2021 386.7 346.7 106.7 8.0
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Figure 3: Ton spectrum of "Li** beam with Hy gas mixing.
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