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Abstract

In the main ring (MR) of the Japan Proton Accelerator Research Complex (J-PARC), the power increase is progressing.
In 2025, the power in fast extraction (FX) operation reached 830 kW of user operation, exceeding the desired performance
of 750 kW in FX. The power in slow extraction (SX) operation reached 92 kW of user operation, and approaching the
desired performance of 100 kW in SX. The hardware enhancement and beam optics development plans are currently
underway to achieve 1.3 MW in FX by JFY 2028 and over 100 kW in SX in JFY 2026 through further power enhancement.
The current status and future prospects of MR power enhancement will be presented in this report.
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Figure 1: MR beam power achieved to date.
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Figure 2: Circulating beam intensity for the FX 830-kW
user operation.
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Figure 3: Beam loss monitor (BLM) counts along the MR
for the FX 830-kW user operation.
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Figure 4: Beam losses estimated by the circulating beam
intensity in present optics (blue) and new-arc optics (red)
for FX 830-kW equivalent beam (2.35%10'* protons per
pulse, 1.36 s cycle pattern).
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Figure 5: Circulating beam intensity (red) and estimated
beam loss (blue) for FX 855-kW equivalent beam
(2.42x10'" protons per pulse, 1.36 s cycle pattern) in new-
arc optics. The beam loss ratio is ~0.8%.
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Figure 6: Circulating beam intensity (red) and estimated
beam loss (blue) for FX 954-kW equivalent beam
(2.70x10' protons per pulse, 1.36 s cycle pattern) in new-
arc optics. The beam loss ratio is ~1.6%.
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Figure 7: Beam loss monitor counts in the slow extraction
section during the SX 80-kW operation with and without
the diffuser.
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Figure 8: Beam spill structure during the SX 100-kW beam
study.
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