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Abstract

A decade has elapsed since the radiofrequency (RF)-driven negative hydrogen (H") ion source initiated operation at J-
PARC. During this period, three instances of antenna failure and a number of minor issues have been identified. In the
2023/2024 campaign, a single RF-driven H™ ion source generated H- beams with a beam current of 60 mA, which enabled
the J-PARC linac to inject them into the 3-GeV rapid cycling synchrotron (RCS) with a beam current of 50 mA. The
continuous operation time of the ion source reached 4,962 hours in this campaign, which signifies a notable enhancement
in operational longevity in comparison to the preceding longest campaign in 2022/2023, which spanned 4,412 hours. This
paper provides the operational status of the RF-driven H ion source during this campaign and the progress of the J-PARC-

made antenna, which is currently under development.
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Figure 1: A 3D drawing of the J-PARC high-intensity RF-
driven H- ion source.
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Table 1: Specifications of the J-PARC High-Intensity RF-
Driven H™ Ion Source

Specifications
Discharge type  RF discharge by an internal antenna

25 Hz

30 MHz (CW, ~50 W)

2 MHz (0.8 ms pulsed, ~35 kW)

21 scem (typical)

88 mg in 3,651 hours (in FY2021)
50 keV

60 mA (for user operation)

72 mA (for accelerator beam study)

Repetition rate
RF frequency

H, gas flow rate
Cs consumption
Beam energy
Extracted

H- beam current
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Figure 2: Beam current extracted from the J-PARC high-
intensity RF-driven H- ion source during Run#91.
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Figure 3: Operation history of the J-PARC high-intensity
RF-driven H" ion source.
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Table 2: Comparison of the Input RF Power of the J-PARC
Nominal Operation with That for the Endurance Test

Endurance test
for the J-PARC-
made antenna
50 Hz

J-PARC nominal

operation

25 Hz

Repetition

Pulse width 0.8 ms 1.0 ms
2.0% 5.0 %
Input 30 kW (approx.) 60 kW (approx.)

RF power
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Table 3: RF Energy Input to J-PARC-Made Internal
Antennas and Equivalent Operation Time for Actual J-
PARC RF-Driven H Ion Source

Tested J-PARC- Input RF Equivalent
made antenna Energy operation
(period) (kWh) time (hours)
No. 1
(2023Mar10~Dec25) 35156 3,859.3
No. 2
(2024Mar05~Apr21) 33958 3,659.6
No. 3 3344.2 5,573.6

(2024May15~Jul01)
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