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Abstract

In the J-PARC linac, the nearly 15 years passed since the RF equipments were manufactured, and it is in a phase where
failures increase due to aging deterioration. The preventive replacement of the PLC units, which play central roles in the
LLRF system, was carried out in the DTL and SDTL sections. At that time, the PLC ladder was unified into one type to
reduce human resources for management. The new digitizers with digital feedback and feedfoward were implemented in
SDTLO02 and SDTL13 for debugging of the new LLRF system. The beam study of the interactive learning feedforward
was performed and the expected results could be obtained. In the summer shutdown of 2020, we are planning to install

17 new digitizers for DTL3 and SDTL sections.
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Figure 1: Connection between LLRF PLC and other de-
vices (a) before and (b) after improvement, respectively.
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Figure 2: Digital feedback and feedfoward block diagram in FPGA and connection with other analog modules.
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Figure 3: Rotation parameters of (a) amplitude and (b)
phase before DAC, respectively.
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Figure 4: Response functions of (a) amplitude and (b)
phase measured without the beam, respectively.
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Figure 5: (a) I and (b) Q values of vector sum, respectively.
The line colors mean the number of trials of interactive
learning FF_ BEAM.
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Figure 6: (a) I and (b) Q values of interacrtive learning
FF_BEAM for the st trial, respectively.
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Figure 8: (a) I and (b) Q values of interacrtive learning
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