Proceedings of the 18th Annual Meeting of Particle Accelerator Society of Japan
August 9 - 12, 2021, QST-Takasaki Online, Japan

PASJ2021 THOBOS

100mA KB, CW 5| LY/ OKRA AV BEDRRF

DEVELOPMENT OF A 100mA-CLASS SINGLE-HOLE CW-EXTRACTION
MICROWAVE ION SOURCE

KUE Frh* N, B 3%

Y, R AT

Kazuya Nagashima® *, Takayoshi Seki” , Sakiko Ashikaga®
A) Hitachi, Ltd.

Abstract

In order to realize stable operation of a high-energy, high-current ion beam for a neutron source, we have developed
an ion source capable of single-hole extraction of a 100 mA class large-current continuous beam. To extract a stable large
current CW without discharge between electrodes, the extraction electrode voltage of the ion source was set to 50 kV,
and a magnetic path was provided to reduce the leakage magnetic field to the extraction electrode. By the performance
test of the developed microwave ion source, the current characteristics of the H" beam in case of the electrode hole
diameter of ¢12 mm were evaluated, and the continuous beam generation of 140 mA for 2 hours or more was confirmed.
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Figure 1: Design of the micro-wave ion source.
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Figure 2: Axial magnetic field as a function of axial
direction position.
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Figure 3: Divergence angle as a function of extraction gap.
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Figure 4: The ratio of ion species in a beam as a function
of measurement time.
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Figure 5: Divergence angle as a function of beam position

and normalized 90% emittance of the ion beam.
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Figure 6: The beam current as a function of micro-wave
power.
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Figure 7: The beam current as a function of the gas flow.
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Figure 8: The beam current and degree of vacuum as a function of measurement time.
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