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Abstract

At J-PARC Main Ring (MR), we are pursuing to improve the beam power from 500 kW to 1.3 MW by reducing the
repetition cycle from 2.48 to 1.16 seconds (1 Hz operation). Additionally, we are considering the beam particles increasing
by selecting a more optimal tune. For the fast extraction (FX) equipment to the neutrino facility (NU), low-field septum
magnets (SM) and most high-field SM will be replaced with new ones in 2021. We report about the new low-field SM
that will be changed to eddy current type. The installation positions of these eddy current type SM (Eddy SM) will be
optimized fine so that septum plate and beam envelopes simulated from the new expected tunes do not interfere. Beam
envelope simulations also show that if Eddy SM misfired, a part of the FX beam passes through to the NU line. We are
planning to develop a new safety system to prevent illegal beam irradiation to superconducting magnets on the NU line,
and it is necessary to support faster pulse operation of Eddy SM.
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Figure 1: Beam lines of the FX system in J-PARC MR.
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Figure 2: Layouts of the present FX and the new FX.
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Figure 3: Eddy SM under assembly.
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Table 1: Tune List

Item Tune (vx, vy)

Current FX tune 21.34,21.44
New FX tune #1 22.18,22.40
New FX tune #2 21.40, 20.45

Current SX tune 22.286, 20.788

New SX tune 22.286, 22.288
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Figure 5: New Aperture plans and beam envelopes.
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Figure 6: Installation position of Eddy SM.
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Figure 7: Simulation of the Eddy SM failure.
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Figure 8: Scheme of the output waveform monitoring.
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Figure 9: Overview of the output waveform monitoring module.
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