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Abstract

At the J-PARC Main Ring (MR), the upgrade plan is underway to increase the beam power by increasing the repetition
rate and the number of protons per pulse. As a result, the initial target of 750kW was achieved in December 2023, and
further goal to 1.3 MW is continuing in preparation for the Hyper-Kamiokande experiment. The RF system for this
upgrade plan will require a total of thirteen RF systems, including eleven fundamental cavities and two second harmonic

cavities.

A total of eleven RF systems, including nine fundamental cavities and two second harmonic cavities, have

been in operation since the fall of 2023, and preparations for two more RF systems are in progress. We have also taken
measures against failures of the anode power supply to ensure stable operation. In operations since the fall of 2019, when
the measures were implemented, the number of serious failures of the inverter unit that makes up the anode power supply
has decreased, and the results are showing. The preparation status of the RF system upgrade and the present status are

reported.
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Table 1: MR RF System Configuration

Power [kW] 520 750 1300
%10 ppp 2.7 2.1 33
Cycle time [s] 2.48 1.36 1.16
Accl. time [s] 1.4 0.65 0.58
4 /3* GAP Cavity .

Vaee [kV] 280 510 600
# of Cav. (FT3L) 7 6/3* 8173
# of INV. units/APS 15 16/12*  19/15*
Resonant freq. / Q-value  1.72 MHz /21

4 GAP Cavitys,q

Vona [kV] 110 110 110
#of Cav. (FT3L/3M) 2/0 0/2 0/2
# of INV. units/APS 12 12 19
Resonant freq. / Q-value  3.44 MHz/ 14
upgrade schedule 2023 ~ 2028 ~
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Figure 1: Anode power supply with 19 inverter units.
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Table 2: Inverter Units Installation Schedule

Year [kW] APS#1,2,9 APS#3-8 APS#12-13
(Max.15) (Max.19) (Max.19)
2023 >750 12 16 12
2024 >800 14 18 16
APS#3-8, 10
2025
14 19 17
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Figure 2: Two 2"¢ harmonic RF cavities with FT3M.
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Figure 3: Cavity installation schedule.
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Figure 4: Trend of cavity impedance from 2015.
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Figure 5: Trend of cavity resonance frequency from 2015.
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Figure 6: History of MR beam power and number of fail-
ures (inverter units) since 2015.
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