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Abstract

In order to satisfy the requirements of the Japan Proton Accelerator Research Complex (J-PARC) second stage,
which will produce a IMW beam, the Cs-free LaB4-filament-driven H™ ion source was replaced to a cesiated RF-driven
H" ion source (RF ion source) during the summer shutdown period on 2014. By developing and testing the RF ion
source on an off-line test-stand for about five years, it successfully and stably produced a peak current of more than
60mA within the acceptance of the following RFQ linac with the required beam duty-factor of more than 1.25% (500 u
s X25Hz). For about one year, the RF ion source has been operated with a peak current of 33mA routinely, which
causes the smallest beam loss in the J-PARC operated with a S00kW beam. It has been also operated with a peak
current of 55mA for a few weeks in each two months for the J-PARC beam study striving toward the IMW beam
operation. The beam current is controlled within the error of =0.1mA by feed-backing the RF power and the Cs
density during the operation. Except for the only one failure of the internal RF-antenna in the beginning of the operation,
there was no serious trouble. The RF ion source with the 33mA peak current operation is successfully operated for

approximately 1100 hours.
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Figure 1: Cross-sectional view of the J-PARC RF-driven
H’ Ion Source.
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Figure 2: Photograph of the J-PARC RF ion source.
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Figure 3: RF-Antenna developed in SNS.
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Figure 4: Average diameter of antenna pipe.
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Figure 5: Beam current feedback control panel.
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Figure 6: Example of operational status using feedback
control system.
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Figure 7: Beam current extracted from ion source at each day.
Table 1: Operation Parameter of the RF Ion Source LT 4 an TR BEDNR T A T IR
33mA operation | 47mA operation U LTV e Te, BESH 8 I T B — A
HRZ T2 2N TE 7, BELET T F 0
2MHz RF Power 32 kW 38kW ERUL % Figure 8 (R d, 2—7 4 » 773 2mm f
100-500us/ 100-500us/ FEREL T, R—2AD0@EENRZTHLIRETH D
Ezar;iti (;ength/ 1-25Hz 125Hz "L,
p (Variable) (Variable) \
2MHz-RF Length/ 700us/ 700us/ \ G
Repetition 25Hz(Constant) | 25Hz(Constant)
Extraction Voltage 9.9kV 10.3kV
Acceleration 42.0kV 41.5kV
Voltage
PE Temp. 57°C 61C
Cs Reservoir 190°C 190°C
Temp.
¢s-Valve Open 125/ 30s/h
Time
H2 Gas Flow 24sccm 24sccm L
Solenoid Mag. 1 495A 525A — STV :
Solenoid Mag.2 605A 665A Figure 8: Photograph of damaged the RF-antenna.
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