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Abstract

Transverse resonances have been corrected in the main ring (MR) of the Japan Proton Accelerator Research Complex
(J-PARC). The corrections are observed to be effective for the beam loss reductions. The primary source of the half
integer resonance of 2vx=43 is the leak fields of the fast extraction septum magnets. It is corrected with the trim coils of
the quadrupole magnets near the septum magnets. The third order resonances of 3vx=64 and vx+2vy=64 are corrected
with the trim coils of four sextupole magnets. The third order resonance of vx—2vy=-21 is a structure resonance unlike
above-mentioned resonances. The correction of the structure resonance is considered with changing the configuration of
the sextupole magnets for the chromaticity correction. The correction of fourth order resonance of 2vx—2vy=0 is also

studied using octupole magnets.
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Figure 1: Space charge tune spread for the beam power
of 500 kW in J-PARC MR.
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Figure 2: Aperture score for the tune area of 21.04 ~
21.46 for both horizontal and vertical tunes.
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Figure 3: Resonance amplitudes of vx—2vy=-21 by 24
SFA sextupole magnets. The amplitude of the sum is
2.78.
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Figure 4: Resonance amplitudes of vx—2vy=-21 by 24
SDA sextupole magnets. The amplitude of the sum is
3.74.
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Figure 5: Resonance amplitudes of vx—2vy=-21 by 24
SDB sextupole magnets. The amplitude of the sum is
3.56.
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Figure 6: Horizontal and vertical Courant-Snyder
invariants for test particle tracking of 1000 turns at the
tune of (21.35, 21.35).
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Figure 7: Aperture score for the tune area of 21.04 ~
21.46 for both horizontal and vertical tunes with the
correction of the resonances of vx—2vy=-21 and
2vx—2vy=0.
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