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Abstract

In 2017-2018 campaign, the J-PARC rf-driven negative hydrogen (H") ion source producing H- beam with the beam
current of 47 mA accomplished three times of long-time operation more than 2,000 hours without any serious problems.
On the final day of this campaign, the ion source produced an H beam with the current of 72 mA in order to demonstrate
the beam current of 60 mA at the linac exit. We are also conducting an endurance test of a J-PARC-made antenna at a
test bench. The antenna achieved the operation time approximately 1,400 hours.
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Figure 1: Cross-sectional view of the J-PARC RF-driven
H- ion source.

22 A FUREZEYERR

BHZEPER R DORERRIL, A A ARERIZ 1500 /s DA —7R
1R 7 (TMP) 2 B ESIL, R R /LF —B— Al
%% (LEBT) (%, RFQ ~MD /K% (Hy) H AP AN ZAG Sk
5720 T = SNIZERE 15 mm OF V7 4 A& E
LCEBPERLTWA, AU 7 4 Z2 EFEIZ 1500 Us @
TMP1H&E 500 I/s © TMP 2 &, el 3600 /s 7
TAZR T 1 BICLDEZEYER L TRY, lH A4 IR

- 889 -



Proceedings of the 15th Annual Meeting of Particle Accelerator Society of Japan
August 7-10, 2018, Nagaoka, Japan

PASJ2018 THP041

JEAREED Hy H A 21 scem ICBWTOBEZEE X, A4
JFHOTS5.6X10° Paf2ETHDMN, LEBT ZVT7 4 AT
PECIE 2.3 X107 Pa FREZMERL CD, A4 IR DY
LEBT O EZEHX AR DR E X % Fig. 2 1277,

’;'wv——i.
. 4

t Orifice

d L (15mme)

Cryo Pump (3600L/s)

Gate Valve RFQ

SRy
Ay, ’
4 O
d !

—_ & Vacuum Port ]
=H(1,500L/s TMP)

Vacuum Port
(500L/s TMP)

Tubomojecular Putip
zn (1,5D0Lss)

ot
4

Figure 2: Vacuum system of the ion source and LEBT.
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Figure 3: Operation history of the ion source for the latest
year.
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Figure 4: Operation time for the ion source of each RUN.
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Table 1: Ion Source Parameters at 47 mA, 58 mA and
72mA Operations

47 mA 58 mA 72 mA

Parameters

operation operation operation
2 Mz RE 167kW | 203kW | 263kW
ower
RF pulse length/ 800pLs/ 800pLs/ 800us/
repetition 25Hz 25Hz 25Hz
Acceleration
Voltage 42.5kV 43.0kV 42.5kV
Extraction
Voltage 9.8kV 9.8 kV 10.3kV
H, gas flow rate 21 sccm 21 sccm 22 sccm
Solenoid
Magnet 1 520 A 510 A 540A
Solenoid
Magnet 2 650 A 660 A 680A
Steering
Magnet V -4.0 A -5.0A -5.0A
Steering
Magnet_H -1.0A 0.0A -2.0A
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Figure 5: Waveforms of H beam of 72 mA from the ion
source, 2 MHz RF forward (Pf) and reflect (Pr).
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Figure 6: Photograph of J-PARC-made antenna production.
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Figure 7: Operation history of the ion source using J-
PARC-made antenna.
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(yellow) using a J-PARC-made antenna, RF powers (Pf
(magenta) and Pr (green)).
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