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Abstract

The Magnetic Alloy (MA) cavity was adopted for J-PARC synchrotrons for reducing the size of rings and for future
upgrade. So far, 10 and 4 RF systems were installed and have been operated successfully in the RCS and MR,
respectively. The numbers of systems will be increased gradually to 12 and 9, respectively.

Recently, it is found that the characteristics of MA will be improved by a factor of 2 by annealing under magnetic
field. Adopting the new technology to large MA cores for accelerators, it is expected to upgrade the performance of J-

PARC synchrotrons.
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Field Gradient of ferrite and MA cavities
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Fig. 1. Field Gradient of ferrite and MA
cavities. Based on the core technology, the

field gradient of a new cavity will be 38 kV/m.
2. MAGNETIC ALLOY
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Fig. 2. Characteristics of MA cores. The pu Qf
product indicates the shunt impedance of MA
cores. By applying a magnetic field during the
annealing process of the cores, the impedance
will be twice larger compared to ordinary MA
cores.

3. UPGRADE SCENARIO OF MR
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4. RF SYSTEM

COENT-EBREA T ORBE AR, 4
Xy v T OMEERMOFHEITo7= (K3) , MiE
ZERERORE SIIBHEO L DI b 7enE< 2%
B, BIEDAR—AIBEIHLZENTES, a7
DR LT 570, a7 DESZHIKRDSI. 5en
MBE2emZIEH L7mE L THA v E—X U R I45 &
DI14% LT T ENTE D, MEX v » 7 OHMHE
25720, BEBEEEIR N D AT MDA v E— 4
VAN D Z LB, e, BE—bu—T 4
VI OMMIEREIZX v v T OB 2 BN S 0
B B IR ORI K VRIS D Z LN TE D,

Table 1: Upgrade scenario of MR

Present Upgrade
Energy GeV 30 30
Linac Energy MeV 181 400
Particles in bunch 2.5¢el3 4.1el3
Number of bunches 6 8
Kicker Rise time us ~1.8 1
Total RF voltage kV 160 550
Number of cavities 4 8
(1%
Number of cavities 0 4
@"
Voltage per cavity kV 40 70
Cycle time s 3.64 1.42
Acceleration time s 1.9 0.63
Duty factor % 569 563
Beam Power 4.88 %
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Fig. 3. RF cavity for upgrade.
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5. CORE FOR RCS
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6. FUTURE PLAN
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7 . CONCLUSIONS
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