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Abstract

J-PARC initiated the operation of the high-intensity rf-driven negative hydrogen (H") ion source in 2014 autumn. The
ion source produces H™ beams with a beam current of 60 mA and a beam energy of 50 keV so that the J-PARC linac can
inject the H beams into the 3 GeV RCS with the beam current of 50 mA and the beam energy of 400 MeV. The 2022/2023
campaign was the first time that the continuous operation of the H™ ion source without any exchanges of the ion source
until the end of the campaign was examined. The continuous operation time of 4,412 hours was achieved at that time. We
present the operation status of the J-PARC H" ion source in this campaign as well as the status of the J-PARC-made
internal antenna test.
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Figure 1: A 3D drawing of the J-PARC high-intensity RF-
driven H- ion source.

Table 1: Specifications of the J-PARC High-Intensity RF-
Driven H- Ion Source

Specifications

Discharge type  RF discharge by an internal antenna
Repetition rate 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)

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#90.
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Figure 3: Operation history of the J-PARC high-intensity RF-driven H- ion source.

B REIMEND 72N B MR LT[ 1],

FEAEE R, J-PARC 87712 RF RANE L%
ERFMEE LR O AR A BRI LT, F7-, WATL
T J-PARC 77 F ORERZ L TWABAA T ARA
2R % 24 WERETESS (28 A\ CodgiEfR) A TE5L912
WiEEEDT-,

A AGBR T, J-PARC FEHE CTOMEHRIZ L~ Thk
KT a—T 4% LiF 52810k, EBEOER B 2K
EIARS Y T ANEZ B2 LIZ LT, Table2 |2, i@
D J-PARC ERETOAF PR OIE L AT A—2 LT 2|
2K RTOD 2 MHz RE JROIEE T A—Z LD g AR
7,

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

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: Total RF Power Input to a J-PARC-Made Internal
Antenna

Total RF energy input to
Month the J-PARC-made antenna
233.38 kWh
bETen (1621 days)
P 213.17 kWh
(14.80 days)
May 296.46 kWh
(20.59 days)
674.13 kWh
June

(46.81 days)
1417.14 KkWh

Total

(98.41 days)
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