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Abstract

During beam operation in J-PARC main ring (MR), if an equipment abnormality is detected, the beam will be discarded
to the abort dump using fast extraction (FX) and beam operation will be stopped. This is done within 1 ms of operation
time even during acceleration. Of the kicker magnets (KM) and septum magnets (SM) that construct the FX section, the
charging patterns of the pulse-excited KM and low-field SM are difficult to synchronize with the increasing beam energy.
Therefore, the beam extracted during acceleration will not follow the adjusted beam orbit extracted at 3 GeV flat bottom
or 30 GeV flat top, and will not reach the abort dump center. It is necessary to avoid beam irradiation to places other than
the beam dump. If a high-intensity beam is hit to the bellows or welded parts of the vacuum duct leading up to the beam
dump, there is a possibility of damage. The change in beam orbit must be such that the arrival point to the abort dump
within the 700 mm diameter of its cross section. By adjusting the charging pattern of the KM and low-field SM, and the
current pattern of the high-field SM, we can get a solution that the beam would reach the abort dump even if it was
extracted at any timing during acceleration. In the beam test in April 2023, beam extraction was performed at each timing
of 5, 8, 15, 20, and 25 GeV during acceleration under the MR operating condition assuming beam supply to the neutrino
experimental facility, and it was confirmed that all beams reached the abort dump. Each orbit was generally consistent
with the simulation, and the expected result was obtained.
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Figure 3: Overview of pattern adjusting.
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Table 1: Parameters of FX Components and Beam Positions on Abort Line

Item 5 GeV 8 GeV 15 GeV 20 GeV 25 GeV
Time from Start of Acceleration [ms] 90.27 151.85 294.44 396.30 498.15
KM2 0.0088 0.0223 0.0536 0.0760 0.0983
KM3 0.0088 0.0223 0.0536 0.0760 0.0983
KM4 0.0455 0.0560 0.0805 0.0979 0.1154
Integrated KMS5 0.0416 0.0527 0.0783 0.0966 0.1149
M;?;ZUC EDDY1 0.0364 0.0919 0.2207 0.3126 0.4046
EDDY2 0.0909 0.1178 0.1802 0.2248 0.2693
BL [Tm] SM30 0.2119 0.3098 0.5439 0.7112 0.8784
SM31 0.3281 0.4854 0.8525 1.1147 1.3768
SM32A 0.2205 0.3398 0.6181 0.8170 1.0158
SM33A 0.3948 0.6083 1.1067 1.4627 1.8186
Horizontal Angle [mrad] 75.402 75.969 76.677 76.926 77.086
MRPM Simulation -26.2 -10.5 +7.5 +13.7 +17.7
Horiponal Real 422 -18.5 +9.9 +21.5 +28.6
orizontal - #23 Difference -16.0 -8.0 +2.4 +7.8 +10.9
Position
fazn] MRpM  Simulation -137.0 91.6 365 -17.1 4.8
475 Real -163.4 91.9 3.4 +27.8 +56.9
Difference 26.4 0.3 +33.1 +44.9 +61.7
3
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Figure 5: Overview of abort line.
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Figure 6: Horizontal beam profile at MRPM#23.
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