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Abstract

The J-PARC 3GeV Rapid Cycling Synchrotron (RCS) is aiming to provide the proton beam of very high power for
neutron experiments and the main ring synchrotron. We have continued the beam commissioning and the output power
from RCS have been increasing. In recent years, we have been trying continuous supply of 1-MW high-intensity beam,
which is the design value, to a neutron target. We tried to operate continuously for over 40 hours in June 2020. However,
some trouble occurred and the operation was frequently suspended. In June 2021, we tried again 1-MW operation but it
was suspended due to deterioration of the cooling water performance. Last summer shutdown period, we recovered
performance of the cooling water system and retried in this June. In the final case, the outside temperature became
extremely high. We could not keep 1-MW power, whereas 600 kW beam was delivered in stable.
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Figure 1: Accelerated particles per day.
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Figure 2: Schematic of thermal exchanger.
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Figure 3: Thermal exchange efficiency.

Figure 5: Disassemble of the exchanger plates.
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Figure 6: The exchanger plates. The left picture shows the
primary loop side, and the right picture shows the
secondary loop side.
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Figure 7: Cooling water temperature.
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Figure 8: Schematic of the RF cavities. Upper figure shows
the original cavity system, and Lower figure shows the
new cavity system.
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Figure 9: Input currents of the cavities.
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Figure 10: Injection beams and foils.
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Figure 11: Injection beam profiles.
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Figure 12: Trend of the accelerated particles, cooling water temperature and outside temperature.
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