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Abstract

J-PARC is a facility of high intensity proton accelerator, which produces MW-class high power proton beams. To
realized compact and/ rapid cycling proton synchrotron, high accelerating field gradient system is required, of which
gradient is more than twice higher than that of conventional ferrite loaded system. Hence, the Magnetic Alloy loaded
cavity was developed. The J-PARC synchrotrons consist of the Rapid Cycling Synchrotron (RCS) and the 50GeV MR.
The beam commissioning of RCS and MR started in 2007 and 2008, respectively. Up to now, 300kW of proton beams
are extracted from RCS and 150kW from MR. In RCS, the Q-value of the cavity is set to 2. The bandwidth can cover
both the accelerating frequency range (h=2) and the second harmonic (h=4) for bunch shape manipulation. Dual
harmonic operations are initiated by superposing the RF signals. Because of large R/Q cavity, compensation of gap
voltage deformed by a beam-induced voltage becomes a big issue. Full digital low level RF and multi-harmonic RF
feedforward system are developed to compensate the heavy beam loading. And we successfully suppressed 30dB at
maximum of the impedance seen by the beam. In MR, the beam commissioning started with the four RF stations. One
system had been added every year and two more systems will be installed in this summer shutdown. Also, the further
beam power upgrade is considered in MR. The RF system upgrade is planned. To realize one-second acceleration in
MR, a new cavity with high impedance MA cores is designed. The development toward the beam power upgrade is the
high-priority issues that recover the delay of the experiment due to the earthquake.
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