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The J-PARC accelerator comprises an H- linac, a Rapid-Cycling Synchrotron (RCS), a 

slow cycling Main Ring synchrotron (MR) and related experimental facilities. The RCS 

provides the 3-GeV proton beam to neutron and muon targets in the Materials and Life 

science experimental Facility (MLF) at a repetition rate of 25 Hz. A part of the beam extracted 

from the RCS is injected into the MR, which accelerates the beam up to 30 GeV and delivers 

the beam to the hadron experimental facility (HD facility) using a slow extraction (SX) 

system and to the Tokai-to-Kamioka (T2K) experiment using a fast extraction (FX) system. 

The delivered beam powers until the end of June 2014 were 300 kW for the MLF users, 240 

kW for the T2K experiment, and 24 kW for the HD facility users. 

  

For the intensity upgrade, a cesium-seeded rf-driven negative-hydrogen ion 

source and a radio frequency quadrupole (RFQ) linac for the beam acceleration of 

designed peak current 50 mA are installed in the 2014 summer shutdown period. 

A high-power beam study of the RCS is scheduled in October to demonstrate 

1-MW equivalent beam extraction with shingle shot or short duration time.  

The scenario of the MR to achieve the design beam power, 0.75 MW for the FX, 

is operation with the higher repetition rate. The cycle time will be shortened from 

the present 2.48 s to 1.3 s by replacing the main magnet power supplies and the 

RF cavities.  For the SX, parts of stainless steel ducts are replaced to titanium 

ducts to reduce residual radiation dose. After the replacement, the 50 kW 

operation for users will be started. The beam power will be gradually increased 

toward 100 kW carefully watching the residual activity.  

 

As a long-term upgrade plan, two scenarios to achieve multi-MW beam power 

for neutrino experiments are studied. One is an 8-GeV booster synchrotron, 

which is constructed between the RCS and the MR to increase injection beam 

energy of the MR. The other is a 9-GeV proton linac, which is constructed in the 

KEKB tunnel. Superconducting rf system developed for the international linear 

collider project is adopted to the linac.   

 

In this talk, present status and capability of the accelerator complex are 

discussed. The mid-term and the long-term plans of the accelerator upgrade are 

also presented. 

 

 


