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The leakage field of the new high-field septum
magnets for fast extraction in Main Ring of J-PARC
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As part of the goal of increasing the beam power of the Main Ring for Fast eXtraction (FX) in J-PARC to
750 kW, the two low-field septa and three high-field septa for FX were installed into MR in 2022. The most
significant goals regarding the magnets are achieving an extremely low leakage field in the circulating line.
To reduce the leakage field in
the circulating line, the new pure iron duct-type magnetic shields were produced for all the septa in 2021,
and mounted in the circulating line in 2022. We verified that the leakage field in the circulating line of a
low-field septum and high-field septa were greatly reduced. We also confirmed that the impact of the leakage
field of all of the septa for FX on the 3-GeV circulating beam was below 1/10 of that of the previous septa
for FX in beam test in July 2022. We also measured the leakage field in the circulating line of the new high
field septum magnets. We verified that the field integral was about 1/10 lower than previous septa. The
quadrupole component was about 1/100 lower than previous septa. Consequently, the leakage field of high
field septa could be reduced extremely.
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