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Abstract

The beam energy of the Japan Proton Accelerator Research Complex (J-PARC) linac is going to be increased from 181
to 400 MeV. This energy upgrade is carried out by adding the Annular-ring Coupled Structure (ACS) linac to the beam
transport at the downstream of the 191-MeV drift tube linac. For the energy upgrade, the high-power test of the ACS
linac had been performed until the 2011 Tohoku earthquake occurred. The earthquake caused a tremendous damage to the
J-PARC accelerator facility and made the high-power test impossible. The restoration of the facility for the high-power
test has been completed by the last of 2012 fiscal year and the high-power test has been resumed. So far, the resumed
high-power test has been performed for two ACS modules. In the process of increasing the RF power put into the ACS
cavity, we didn’t observe critical problem. As the conditioning progressed, the pressure and the discharge rate inside the
cavity have been decreased. It is expected that the more stable operation is achieved by the enough conditioning before
the 400 MeV beam operation.
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Figure 2: ACS accelerator module 11 installed in the re-
stored test pit.
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Figure 1: Diagram of J-PARC linac accelerating structures.
In the J-PARC linac energy upgrade, 2 ACS buncher mod-
ules (B1, 2), 21 ACS accelerating modules and 2 ACS de-
buncher modules (DB1, 2) are installed in the beam trans-
port called MEBT2, AOBT and L3BT, respectively.
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Figure 3: The iris across a rectangular waveguide to adjust
the VSWR.
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Table 1: Required power to achieve the designed accelerat-
ing field of 4.2MV/m

Module  Shunt impedance  Cavity length ~ Power
MO1 39.6 MQ)/m 2.94 m 1.3 MW
Mi1 49.6 MQ/m 338 m 1.2 MW
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Figure 4: Schematic view of the ACS high-power test.
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Figure 5: Configuration of the vacuum system for ACS ac-
celerator module.
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Figure 6: Conditioning history of ACS accelerator module
1. Red line shows the input peak power measured with
the directional coupler. Blue line shows the input power
averaged by the duty factor. Green line shows the pressure
in the bridge tank.
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Figure 7: Conditioning history of ACS accelerator module
11. Red line shows the input peak power measured with
the directional coupler. Blue line shows the input power
averaged by the duty factor. Green line shows the pressure
in the bridge tank.
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