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Abstract

Operation of a cesiated rf-driven negative hydrogen ion source was initiated in September 2014 in response to the
requirements of beam current upgrade in J-PARC linac. Delivery of the required beam current from the ion source to
the J-PARC accelerators has been successfully performed. In 2016-2017 campaign, continuous operation of the ion
source for approximately 1,845 hours (from April to July 2017) was achieved with beam current of 47 mA.
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Figure 1: Cross-sectional view of the J-PARC RF-driven
H- ion source.
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Figure 2: Compressed air system of the temperature
control system for the plasma electrode.
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Figure 3: Operation history of the ion source for latest a

year.

Table 1: Ion Source Parameters at 47 mA and 68 mA
Operations

P ¢ 47 mA 68 mA
arameters Operation Operation
2 MHz RF Power 22.4 kW 252 kW
RF pulsq l.ength/ 800ps/ 800ps/
repetition 25Hz 25Hz
Acceleration
Voltage 43.0kV 43.0kV
Extraction Voltage 9.8 kV 9.8 kV
H, gas flow rate 24 sccm 23 sccm
Solenoid Magnet 1 460 A 500 A
Solenoid Magnet 2 600 A 660 A
Steering Magnet V 35A -5.0 A
Steering Magnet H 2.0A -4.0 A
Cs Reservoir Temp. 200 °C 200 °C
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Figure 4: Spark rate at the beam extractor of the source
during RUN#75.
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Figure 5: RF antenna after RUN#72 (1,462h) operation.
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Figure 6: Photograph of a J-PARC antenna.
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Figure 7: Relation between 2MHz RF power and H- beam
current from an RF ion source with a J-PARC antenna.
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Figure 8: Waveforms of H beam from the ion source
using a J-PARC antenna, RF powers (forward and reflect)
and extraction current.
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Figure 9: Normalized RMS emittances of H beam of 55

mA extracted from the ion source with a J-PARC antenna.
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Figure 10: J-PARC antenna after operation.
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