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Abstract

Various upgrade plans of the J-PARC linac are underway, and repetition-rate doubling project is one of the most
important part. Currently, the linac supplies a 400 MeV H™ ion beam to the 3 GeV synchrotron (RCS) at a repetition rate
of 25 Hz. However, to deliver the beam to both RCS and proton-beam irradiation facility under planning, it is necessary
to raise the repetition rate from 25 Hz to 50 Hz. Prior to construction of the beamline to the irradiation facility, we
conducted a verification of the 50 Hz operation of all the linac apparatus simultaneously within the current operational
limits in May 2025. And also, the verification of the 50 Hz operation of the particle counter system, which is one of
the most important safety devices of the J-PARC accelerator, was conducted. As a result, any significant problems were
not found out, and it is now ready for the upcoming 50 Hz-beam acceleration demonstration. This paper describes this
details of the demonstration of the 50 Hz operation, without beam acceleration, of the J-PARC linac.
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Figure 1: Image of the future J-PARC.
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Table 1: Specifications of the J-PARC Linac

Beam species H™
Energy 400 MeV
Peak current 50 mA
Pulse width 500 ps
Repetition rate 50 Hz
Duty factor 2.5%
Beam power to RCS (w chop) 133 kW
to TEF (w/o chop) 250 kW
g

Current 60 mA
750 w8
50 mA

Pulse width

700 ps '

50 Hz

500 ps

Repetition
25 Hz
RCS 1.0 MW 1.2 MW 1.8 MW 25 MW

MR 0.8 MW 13 MW
Irradiation Facility TS2

Figure 2: Road map of the J-PARC linac upgrade.
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Figure 3: 50 Hz beam acceleration of the 3-MeV linac at
J-PARC linac building.
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Figure 4: Beam particle counting using the new particle
counter system at 3-MeV linac.
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Figure 5: Timing distribution for 50 Hz validation.
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Figure 6: Waveform of the ion source 50 Hz operation.
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Figure 8: Waveform of ACS1 50 Hz operation.
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Figure 9: Averaged power dissipation of each ACS cavities
derived from the cooling water load.
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Figure 10: Noise measurement of the beam monitors.
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Table 2: Summary Table of the J-PARC Cavities

RFQ [22] Buncher  Chopper [23] DTL [24] SDTL [24] ACS [25]
. Separated Annular-ring
Type 4-vane RFQ  pillbox RF deflector  Alvarez DTL .
function DTL  Coupled CCL
Resonant frequency (MHz) 324 972
Output energy (MeV) 3 3 3 50 191 400
Number of cavities 1 2 3 32 25¢
Number of RF sources 1 2 2 3 16 25
Operating power (peak, MW) 0.4 0.01 0.1 1.0~ 1.3 0.2~0.8 1.0~ 1.4°
RF source klystron SSA SSA klystron klystron klystron
¢ including 2 bunchers and 2 debunchers
% 0.1 ~ 0.3 for bunchers and debunchers
Table 3: Pulse Widths for the Cavities BEER

HV pulse (us) RF pulse (us)
Buncher, Chopper 295
RFQ 390 260
DTL 370 325
SDTL 340 295
ACS 310 265
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