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• Particle: H-

• Energy: 400 MeV
• Peak current: 50 mA
• Repetition: 25 Hz 
• Pulse width: 0.5 msec
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J-PARC accelerators

Accelerator availability: JFY2018
Jul. 2019: 1MW 
10.5 hours

Jul. 2019: 1MW 
1hour

Jan. 2015: 1MW 
equivalent 1 shot

181 MeV 400 MeV

94 % availability for MLF 
user operation (4129 h) 
with 500 kW beam

Residual dose 
Maintenance day during 500 kW user operation for MLF

1 MW beam demonstration

Single shot 1 MW eq. beam was 
achieved with no beam loss

Jul. 2018
Although a turbomolecular pump in 
RCS was troubled, the pressure had 
been kept in the low 10-6 Pa range 
without beam. However, with beam ...

Ionization of gas by beam
Ion induced gas desorption

=pressure increase

Vicious circle of gas desorption
500 kW 1 MW

Upgrade plan of the Linac and the RCS

RCS bending magnet field
ramping

Paint bump
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1 GeV acceleration 
achieved in 2018Ipeak=50 mA
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Injection pulse

Ipeak=50 mA

Tinj=0.5 ms 1 MW (design) 

BM bottom

 To be tested on Oct. 2019

RFQ DTL

buncher-1

buncher-2

buncher-3

chopper

Current  issue:
2 bunchers for 3 parameters optimization
• Transverse focus for the beam chopper
• Energy &  longitudinal matching for the DTL

Upgrade: additional 3rd buncher
Buncher-1: upstream of the chopper
Beam loss reduction in the RCS

Buncher-2, 3: upstream of the DTL
Beam loss reduction in downstream
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5m35s
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Manual stop:
To suppress 
current limit

Very stable 1MW operation was demonstrated.

1.2 MW  eq.

1.5 MW  eq.

1MW beam to MLF after 
MR repetition upgrade

MLF 2nd target station

Trial beyond 1 MW
Recipes for beyond 1 MW

Continuous operation 
achieved

MEBT1 lattice optimization
 Reduction of RCS kicker impedance effect 

 Countermeasure to anode current limit of RCS RF PS
Current issue:
The output current of an anode power supply has reached the 
limit for higher power beam acc.
 Increase the output current of the anode power supply

Add the inverter units as possible as allowable space
Unit number: 15 → 19
Max acceptance current: 125 → 157 A

 Reduce the required current for the anode power supply

 Solution by beam optics 
 proper manipulation of the tune 
 reduction of chromaticity correction.
 Successfully accomplished 1 MW

Measurement
@1MW

J-PARC Accelerators in the Future

Availability

100%
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Apr. 2009

Great Earthquake 
Mar. 2011
Recovery
Li Dec. 2011
MLF, NU and HD Jan. 2012

HD: Incident 
May 2013
Restart
MLF: Feb. 2014
NU: May 2014
HD: Apr. 2015

Li: Energy
181-> 400 MeV
Jan. 2014

RCS: 1st 1MW 
demo at MLF
Jan. 2015

 Radiation shield in the beam injection area in RCS

SB magnet cores 1st foil chamber

To secure the space for the radiation 
shield, 
SB2&3 cores: combined structure. 

(SB1&4 remain split)
1st foil chamber: 

•length “390 mm → 710 mm”
•cross-sectional shape “circle → 
rectangle”

1st foil 2nd foil
3rd foil

Space for radiation shield

SB1 SB2 SB3 SB4

Current

New

390 mm

710 mm

Reduce the number of acceleration electrodes
+ single ended cavity structure 
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6 electrodes with 3 gaps with push-
pull cavity 4 cavities with 4 gaps with single-ended cavity

Done in 2017

Higher impedance FT3L cores to reduce 
power dissipation

+

Calculation

Jul. 2019Jan. 2015

All TMP was in operation

Current issue: beam instability by the induced current by the beam reflected by PS

 Solution by hardware 
 1 diodes & resistor to dump the 

induced current

Current issue: little space for shield in injection area exposed to high radiation

(h) 
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