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Abstract

Upgrading the beam-power of the J-PARC Main Ring to 750 kW is underway by reducing the cycle from 2.48 s to
1.3 s. Required upgrade of the four High Field (HF) Septa will be completed in 2021. The operation test of a new HF
SM31 was conducted in 2020. First was 1 Hz operation test. The power supply had no problem in the operation, and the
joule heating at the magnet coil was lower than limit. We found a good linearity between the current and the gap field
which has no saturation. The field integral in the magnet gap was measured to calculate the appropriate current for beam
operation, and we found it was 3,400 A. We compared the gap field of the neutrino side with that of the beam abort side.
The magnitude of gap field had no significant discrepancy larger than its measurement accuracy. On the other hand, the
field structure along the beam direction had obvious difference. The end-fringe field was measured and the we found
large leakage field still existed around the end-fringes. We plan to product an aditional magnetic shield which will be
mounted in the circulating beam duct. The two large flanges to the new SM31 were weld without any problem in Nov.
2020, and the construction of the new SM31 was finished. All of the HF Septa will be installed in MR in early of 2022.
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Figure 1: The photographs of the present FX HF Septa,
and their output current patterns.

Present FX High—Field Septa
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Figure 2: The photograph of the new SM31 (left). The
specification and the output pattern current (right).
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Figure 3: The waveform of output current of 3,600 A at
1.16 s cycle.
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Table 1: Setting and Results of the 1 Hz Operation

FT Current (A) Cycle(s) RT (ms) AT(°C)
3,400 1.32 700 ~11
3,400 1.28 650 ~11
3,400 1.16 580 ~11
3,600 1.32 700 ~13
3,600 1.28 650 ~13
3,600 1.16 580 ~13
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Figure 4: The waveform of gap field on the NU line (left),
and the correlation with current and gap field (right).
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Figure 5: The view of the new SM31 from beam upstream
(left), and the transverse distribution of the BL in the NU
line (right).
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Figure 6: Comparison of gap field between NU and ABT
line with 3,300 A(left) and 3,400 A(right).
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Figure 7: The longitudinal distribution of the leakage field
in the ciruculating duct.
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Figure 8: The BL of the leakage field depends on horizon-
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Figure 9: The longitudinal distribution of the leakage field
in the ciruculating duct at 18mm from inside wall.
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Figure 10: The horizontal distribution of the leakage field
around the end-fringe at downstream(left). The correlation
between leakage field and current(right).
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Figure 11: The large vacuum flanges for the new SM31.
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