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Abstract

In September 2014, a cesiated RF-driven negative hydrogen ion (H") source was initiated to operate at the Japan
Proton Accelerator Research Complex (J-PARC). The extracted H™ beam current and the continuous operation time of
the ion source have been improved upon their own records. In the RUN#79 (from April to July 2018), the ion source
delivered the H beam current of 47 mA to the post-accelerators for 2,201 hours continuously. In October 2018, the
beam current from the ion source was increased to 60 mA so that the linac could inject the beam current of 50 mA into
the 3 GeV synchrotron. In the RUN#80 (from October to December 2018), the continuous operation time of 1,791
hours was achieved. For the past year, we had the antenna failures twice during the operation, and needed to replace to a
spare ion source. We have been developing the J-PARC-made antenna by using a test-stand. Recent experimental
results showed that the continuous operation time of 2,083 hours was achieved with the J-PARC-made antenna.
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Figure 1: Cross-sectional view of the J-PARC RF-driven
H- ion source.
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Figure 2: O-ring groove of plasma chamber flange with
ventilation pathways for confined argon/nitrogen.
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Figure 3: Waveforms of H" beam (Magenta: 20 mA/div),
2 MHz RF forward (blue), reflect (cyan) and extract
current (green).
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Figure 4: Operation history of the ion source for the latest
year.
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Figure 5: Operation time for the ion source of each RUN.
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Figure 6: Time variation of the Cs spectrum and 2MHz-

RF forward before antenna failure.

Figure 7: Damage of RF-antenna coating in RUN#81.
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Figure 8: Waveforms of 2 MHz RF forward (magenta),
reflect (cyan) and H- beam (blue: 20 mA/div).
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Figure 9: Damage of RF-antenna coating in RUN#82.
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Figure 10: Air leak of the pipe connector (VCR1/8) for
the plasma electrode cooling or heating.
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Figure 11: Photograph of a J-PARC antenna.
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Figure 12: Operation history of the ion source using J-
PARC-made antenna.
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