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Abstract

Efforts are being made to increase the beam power in the J-PARC main ring. The fast extraction (FX) section for the
neutrino beam line was also upgraded, involving the replacement of two low-field septum magnets (SM) and three high-
field SMs over a year from summer 2021. Just before the beam commissioning in December 2022, it was confirmed that
each turn of all coils for the new high-field SMs were joined by soldering rather than by brazing. The currents in the two
hollow conductors joined at the coil formation are in opposite directions, resulting in repulsive forces. The soldered joints
in the coil formation experienced insufficient strength with each current pulse, leading to actual instances of detachment
and discharge. As coil remanufacturing requires time, we decided to modify the existing coil to supply the beam. By
soldering an additional copper plate to the soldered part and increasing the joint area, the resistance to peeling was
improved. The support fittings at the joint were also strengthened. Additionally for the high-field SMs that have durability
issues we lowered their operation current to reduce the load. Cameras were installed inside the tunnel to monitor the
discharge, and new voltage monitors were introduced to detect increases in resistance when the detachment occurs. After
implementing these countermeasures, beam operation has been carried out since January 2023. This paper describes a
series of events and solutions.
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Figure 3: Overview of the coil for high field SMs.
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Figure 4: Discharge point of SM31.
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Flgure 5: Relnforcement by soldering Cu plates.
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Figure 6: Structure to fix the soldering point.
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Figure 7: New guide to press hollow conductor joints
individually.
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