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Abstract

J-PARC 3 GeV Rapid Cycling Synchrotron (RCS) and Main Ring (MR) employ RF cavities loaded with Magnetic

Alloy (MA) cores to generate a high field gradient.
the beam power.

The MA core shunt impedance R, is a key parameter to increase
To achieve the high shunt impedance R,, we increased the filling factor by a strong winding tension.

As a result, the shunt impedance R, was reduced in despite of the filling factor increase because the strong winding
tension deteriorates the MA core magnetic properties significantly. On the other hand, the MA core with thin ribbons
and the MA core that is magnetized by the rotation process show the high permeability in the accelerating frequency
region, and those MA cores show the high shunt impedance R, consequently.
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Figure 1: Photograph of FINEMET core for RCS.
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Figure 2: Frequency dependence of shunt impedance R,,.
The black and red lines show the shunt impedance R, of a
low and high winding tension core, respectively.
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Figure 3: Complex relative permeability of low winding
tension core and high winding tension core. The solid
and broken lines show the real and imaginary part of the
complex relative permeability, respectively.
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Figure 4: Frequency dependence of u,Qf for ribbon
thickness of 13 and 18 um.
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Figure 5: Frequency dependence of complex relative
permeability for ribbon thickness of 13 and 18 um. The
solid and broken lines show the real and imaginary part of
complex relative permeabilty, respectively.
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Figure 6: Frequency dependence of complex relative
permeability for FT3M 13 wm core and FT3L 13 um
core. The solid and broken lines show the real and
imaginary part of complex relative permeabilty,
respectively.
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Figure 7: Frequency dependence of yu,Qf for FT3M 18
um core, FT3M 13 um core, and FT3L 13 um core.
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