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Abstract

We have measured the amplitudes of the third order resonances and made corrections with the trim coils of the
sextupole magnets in the main ring (MR) of the Japan Proton Accelerator Research Complex (J-PARC). It is important
for the high intensity operation to maintain the dynamic aperture and to correct resonances near the operation tune. The
operation tune of the MR in the fast extraction mode is (22.40, 20.75). We have measured the beam losses with a low
intensity beam of 8x10'" protons per bunch (ppb) on the tunes of 3vx=67 and vx+2vy=64. For each resonance the
condition of better beam survival was searched with the trim coil excitation for the sextupole magnets. A solution was
found with trim coils of four sextupole magnets to correct both resonances at the same time. It was applied for the high
intensity operation and the improvement of the beam survival was observed.
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Figure 1: Space charge tune spread for the beam power
of 310 kW in J-PARC MR.
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Figure 2: Beam intensity during injection at the tune of
(22.34, 20.75) without the trim coil correction (black
line), with the trim coil correction of SFA048 of +0.3 A
(red line) and with the trim coil parameters for
correction of both 3vx=67 and vx+2vy=64 of SFA048
+1.11 A, SFA055 -0.69 A, SFA062 +0.81 A, SFA069 —
0.69 A (blue line).
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Figure 3: Beam intensity during injection at the tune of
(22.42, 20.78) without the trim coil correction (black
line), with the trim coil correction of SFA048 of +1.1 A
(red line) and with the trim coil parameters for
correction of both 3vx=67 and vx+2vy=64 of SFA048
+1.11 A, SFA055 -0.69 A, SFA062 +0.81 A, SFA069 -
0.69 A (blue line).
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Figure 4: Each contribution of SFA magnets for
resonance amplitude of 3vx=67 at the tune of (22.33,
20.83) with the trim coil correction of SFA048 of +0.3
A (red vector) and with the trim coil correction of
SFA048 +1.11 A, SFA055 -0.69 A, SFA062 +0.81 A,
SFA069 -0.69 A (blue vectors).
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Figure 5: Each contribution of SFA magnets for
resonance amplitude of vx+2vy=64 at the tune of
(22.33, 20.83) with the trim coil correction of SFA048
of 1.1 A (red vector) and with the trim coil correction
of SFA048 +1.11 A, SFA055 -0.69 A, SFA062 +0.81
A, SFA069 —0.69 A (blue vectors).
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Figure 6: Beam intensity during injection and the
beginning of the acceleration at the tune of (22.40,
20.75) without the trim coil correction (black line) and
with the trim coil parameters for correction of both
3vx=67 and vx+2vy=64 of SFA048 +1.11 A, SFA055 -
0.69 A, SFA062 +0.81 A, SFA069 —0.69 A (blue line).
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