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(Upgrade scenario of J-PARC ring RF)
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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, 11 and 5 RF systems were
installed and have been operated successfully in the RCS
and MR, respectively.

Recently, it is found that the characteristics of MA will
be improved by a factor of 2 by annealing under magnetic
field. The mechanism of improving impedance was
investigated using uSR technique which is a powerful
tool to study the magnetic property of materials. Adopting
the new technology to large MA cores for accelerators, it
is expected to upgrade the performance of J-PARC
synchrotrons including beam power upgrade and a short
bunch for muon experiments.
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2 . Characteristics of MA cores. The uQf 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.
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4 . RF voltage pattern for bunch rotation in the RCS.
Before the beam extraction, the RF voltage was increased
to excite a quadrupole oscillation. After a quarter turn of
the synchrotron motion, the beam was extracted.
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5 The longitudinal profile of the circulating beam in
the RCS before beam extraction.
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Table 1: Upgrade of MR cavity

Present Upgrade

Total RF voltage kv 200 540
Number of cavities (1%) 5 9
Number of cavities (2") 0 3
\oltage per cavity kv 40 70
Cycle time S 3.6 1
Acceleration time S 1.9 <05
Duty factor % <60 <60
Max. fs deg. 30 61
Max. filing factor % 75 70

Cavity parameters
Number of gaps 3 4
Thickness of core cm 35 2
Gap impedance kQ 11 1.7
Cavity Q-value 26 26
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CONCLUSIONS
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