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Abstract

J-PARC 3 GeV RCS and Main Ring (MR) employ RF cavities loaded with Magnetic Alloy (MA) cores.
cavities in the RCS employ un-cut cores and those in the MR employ cut cores to increase the Q-value.

The RF
In this paper,

we discuss the magnetic characteristics of cut cores for MR. At first, we show the fundamental magnetic characteristics
of cut core and the influence of leakage magnetic field. Next, we discuss the relation between the shunt impedances, R,

of un-cut core and cut core.

At last, we show what parameters are effective to increase the cut core R,. R, is a key

parameter to achieve a high field gradient for increasing the beam power.
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Figure 1: Picture of MA cut core (FT3M) for MR.
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Figure 2: Frequency dependence of inductance L, with
different gap length /.
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Figure 3: Frequency dependence of L, and Ry/® with gap
length /; =4 and 10 mm.
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Figure 4: Gap length dependence of O value.
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Figure 5: Radial dependence of magnetic flux density
with different gap length /.
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Figure 6: Frequency dependence of L, with different gap
length /g.
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Figure 7: Frequency dependence of L, with different gap
length /.

Figure 8: Measurement setup with a copper ribbon.
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Figure 9: Gap length dependence of L, at 1.7 MHz.
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Figure 10:Frequency dependence of L, and Ry/® with
minimum gap length and /,. = 10 mm.
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Figure 11: Frequency dependence of R, of the water tank
loaded with 3 cut cores and sum of 3 un-cut cores.
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