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@ Introduction -the J-PARC and the H- ion source
@ Operation status of the ion source in 2017/2018
campaign

m Accomplished long-term operations more than 2,000 hours
with the H- beam current of 47 mA

@ High-intensity H- beam operations at the J-PARC
linac

B Produced H- beam with the current of 72 mA for
demonstration of 60 mA H- beam at the linac exit

@ Development of J-PARC-made antenna
® Achieved total operation time of 1,400 hours
@ Conclusions
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@® Introduction -the J-PARC and the H- ion source
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Overview of the Japan Proton /‘&
Accelerator Research Complex (J- ®# mamc
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The J-PARC cesiated rf-driven negative

hydrogen (H") ion source

To a spectroscope for
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intensity of Cs (852 nm)
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Beam extractor and

the electrical circuit diagram
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Avoid beam extractlon

N’ ,_[-PHHE
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450 i x
—Electron
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_I operation mode
Vext = - 9.8 kV (Pulse)
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Example of the H- beam waveform ‘tff-mnc
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@ Operation status of the ion source in 2017/2018
campaign

m Accomplished long-term operations more than 2,000 hours
with the H- beam current of 47 mA

&
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Two operation modes P -PARC

@ User operation mode
B H beam current: 45 mA (40 mA @linac exit)
B RF pulse length: 0.8 ms

B Beam pulse length: 0.3 ~ 0.5 ms (depends upon user’s
requests)

@ Accelerator study mode

m H beam current : 58 mA (50 mA @linac exit)
(depends upon acc. study contents)

B RF pulse length: 0.8 ms

B Beam pulse length: 0.05 ~ 0.5 ms
(depends upon acc. study contents)
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Operational history since £ 0% o
the rf-driven ion source was initiated
2500 2,201 hrs

1,845 hrs

2000

1500

1047
1006
952 1001

Operation time (hours)

[EEN
o
o
o

Run Number (RUN#)
~1.5 months-»2.5 months (Run#75) -3 months (2017 Autumn~)

The operation time has become longer.
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@ High-intensity H- beam operations at the J-PARC
linac

B Produced H- beam with the current of 72 mA for
demonstration of 60 mA H- beam at the linac exit

@
O
@
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Motivation P /S -PRRLC

® Demonstration of the proton beam power of 1.5 MW-
equivalent at the RCS in future (Target year: 2020)

B The RCS commissioning group has found that the RCS has
potential to output the proton beam power of 1.5 MW by
accelerator studies and beam dynamics studies during these
four years.

@ Required the H- beam at the linac exit with
B the beam current of 60 mA, and
m the pulse length of 0.6 ms.

@ The ion source needs to produce the H- beam with the
beam current more than 70 mA.
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Beam extractor and [ &

_ _ _ _ "Z‘-PHHE
the electrical circuit diagram
Plasma Extraction Grounded
electrode electrode electrode
(PE) (EXE) Electron (GE)

trap v
% Typical parameters for

/ 72 MA H- beam extraction
7
A Voo = -10.3 kV (Pulse)
V... = -30.0kV (DC)
Voce m = -12.5 kV (Pulse)
45% éx TOta| '52-8 kV
é%aaectron
suppression Typical parameters for user
magnet operation mode
Vst = - 9.8 kV (Pulse)
_I Ve = -30.0 kV (DC)
Vst Vace  Vace m Voce m = -12.5 kV (Pulse)
— Total -52.3 kV
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Waveforms of H- beam VB PARC
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The linac commissioning group could demonstrate the H- beam with

60 mA at the linac exit with some optimizations.

@ The pulse length was limited due to the beam dump capacity in the

linac tunnel. -Need to check the flatness of the beam by using other
beam dumps in the RCS.
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@ Development of J-PARC-made antenna
® Achieved total operation time of 1,400 hours
=
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Motivation VP S -PRRC

@ At present, J-PARC ion source uses the SNS
antennas.

@ To deeply understand the characteristics of the
antenna, and

@ To establish the manufacturing procedure

We initiated development of an prototype antenna (J-
PARC-made antenna).
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Photograph of the SNS and £.8% - rrrc

J-PARC-made antennas

J-PARC-made antenna seems to be whiter than the SNS antenna.
The reason is apparently that milky glass containing antimony
compounds is used as a coating material for the J-PARC-made.
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Performance evaluation of
the J-PARC-made antenna
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2 MHz RF power (KW) Waveforms of the H- beam -current,
2 MHz RF forward (P;) and reflect
H- beam current plotted as a power (P,) and extraction current (I..).

function of the 2 MHz RF power.

Results similar to those in case of using the SNS antenna were obtained.

K. Ohkoshi et al., Pro. of 14th Annual Meeting of
Particle Accel. Soc. Jpn., p. 651 (2017) (in
Japanese).
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Performance evaluation of 2 rrmc

the J-PARC-made antenna (cont’'d)

Beam condition
H- current: 55 mA
95%-beam normalized rms emittance | RF power: 46.6 kW

Fraction | Ellipss Emittance Fraction Elipse
Emittance Emittance

Horizontal:0.261 pi mm mrad Vertical:0.302 pi mm mrad

Results similar to those in case of using the SNS antenna were obtained.

K. Ohkoshi et al., Pro. of 14t Annual Meeting of
Particle Accel. Soc. Jpn., p. 651 (2017) (in
Japanese).
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H- beam current from the ion source / &
) O _/-PRRC
with J-PARC-made antenna
60
Beam current: 36 mA
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@ The J-PARC cesiated rf-driven H- ion source producing H- beam
with the beam current of 47 mA accomplished three long-term

operations more than 2,000 hours without any serious
Issues.

@ The ion source produced an H- beam current of 72 mA
so that the linac commissioning group could demonstrate the

H- beam current of 60 MA at the J-PARC linac exit.

@® An endurance test of the J-PARC-made antenna was carried
out and the antenna achieved the operation time of

approximately 1,400 hours.
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Thank you so much

for your kind attention.
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3a Balle BHMUMaHMUeE.
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Demonstration of beam power of c'f

JPRRC
1 MW at M LF ‘ Succeed continuous operation with ‘

1 MW-equivalent beam power at J-PARC MLF

apan Protbh Accelerator Research Co"plex
ﬁﬁﬂﬁ?hﬂﬁ&sﬁﬁ"‘ — ch‘b%zéﬁbb\mﬁf
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1 hour

On 03 July 2018
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J-PARC topics (Sorry, but only in Japanese language)
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H- beam waveform with long pulse
at a test bench

Tek ERiAd = i bUBRE

® H- beam current of

o _ 66 mA with RF input

P, , power of 26.4 kW

® Pulse length of 0.8 ms

® Beam emittance of
€nrmsy= 0.27 mmm-mrad

@ 100V Ay @2 200ps 50.0MS/s Aux S 1118 2017
@ 100v &% @ 100V & 100k poin  1.00V  J|16:07:51

M. Kinsho, H. Oguri and K. Yamamoto,

“Linac and RCS upgrade”, presented at J-PARC
Accelerator Technical Advisory Committee
(ATAC) 2017 (on 23 — 25t Feb 2017).
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