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Abstract

J-PARC RCS RF cavities have been operated from 2007. The total operational time is over ten thousand hours. The
cavities are operated sucessfully after a modification to prevent a buckling on MA (Magnetic Alloy) cores which are
loaded in the cavities. The MA-loaded cavity can generate a two times higher field gradient than ordinary ferrite-loaded
cavities used in other laboratories. For the high gradient operation, the efficient cooling is needed to remove the heat in
MA cores. For this purpose, the MA cores were stacked in water tanks and direct water cooling is adopted. At the same
time, we proceeded to develop MA cores with improved performance. Recently, a demonstration of large MA core mass
production was successful. Eleven MA cores for J-PARC MR and one for RCS were produced. These MA cores have a
two times higher impedance than ordinary MA cores which we are using for the present RF systems. Replacement of old
MA cores with new high impedance ones will increase the cavity reliability and reduce the cavity power consumption. It
is also possible to redesign the cavity to be more compact and to achieve a higher field gradient than the present one. In
this paper, we report the performance of the new MA cores and a new cavity design using these high impedance cores.
As an option, we also show a back-up cavity design using forced air cooling. The cavity design is considered to fit to the
present space in the RCS tunnel without any construction works.
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Cavity Length 1950 mm 1950 mm
Number of cells 3 4

\oltage / cell 12.7 kv 15 kV
Total Voltage 38 kW 60 kV

Field Gradient 19.5 kV/m 30.7 kV/m
Impedance / cell 80Q 110092
Number of MA cores 6 /cell 6 /cell
Thickness of MA core 3.5cm 25cm
Power Dissipation / cell  30.1 kW 30.6 kW

) \joltage during operation. A new cavity was tested with
45 kV before installation.
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Cooling Scheme Direct Water  Forced Air
Cavity Length 1950 mm 1950 mm
Number of cells 3 4

Voltage / cell 12.7 kV 10 kv
Total Voltage 38 kV 40 kV
Field Gradient 19.5kV/im 20.5kVvim
Impedance / cell 800 180002
Number of MA cores 6 /cell 10 /cell
Thickness of MA core 3.5cm 25cm
Power Dissipation / cell 30.1 kW 8.3 kW
Power Dissipation / core 5.0 kW 0.8 kW
Max. Temperature in core  9C 100°C
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