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Abstract

The accelerator complex at The Wakasa Wan Energy Research Center (WERC) consists of a 5 MV Schenckel type tandem
accelerator and a 200 MeV proton synchrotron. Using this system, the element analysis and irradiations for medical, biological
and material sciences are performed. In the 2023 fiscal year of the period from April 3, 2023 to January 23, 2024, experiment
time amounted to 1327 hours. The percentage of experiment time using the synchrotron was ~68%. A new RF control system
is under development. Using FPGA makes it possible to digitize and process the signal all over the system. The new system
utilizes MicroTCA.4 platform and AMCs (Advanced Mezzanine Card) developed by Mitsubishi electric defense and space
technologies corporation. The feedback and the BPM parts of the system has been utilized in ordinary operation since October,
2023. The BPM part of the system has been utilized in ordinary operation since July, 2023 and July, 2024, respectively. In
this report, progress of beam commissioning and development status are presented. Also it is reported that repairs of remote IO

devices of control network “HOLONIC HUB”.
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Experimental time decreased due to
treatment of dropping of withstand
voltage of the tandem accelerator
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Figure 1: Trend of beam time categorized by ion and energy.
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Figure 2: Trend of beam time of the synchrotron categorized
by experimental interests.
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Figure 3: Trend of the number of themes of requested irradi-
ations.
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Figure 4: Trend of the number of themes categorized by ex-
perimental interests.
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Figure 5: A schematics of New LLRF.
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Figure 6: Trend of acceleration efficiency and extracted cur-
rent when protons are accelerated from 7 MeV up to 200 MeV.
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Figure 7: A measurement of BPMs and COD when C%* ions
are accelerated from 20 MeV up to 660 MeV.
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Figure 8: AR signals when the RF frequency is updated with
T-Clock.
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Figure 9: Frequency spectrum of the measured AR signal
(blue) and of the signal through the CIC filter (orange).
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Figure 10: Frequency response of the CIC filter to remove
ripple components from AR signals.
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Figure 11: Acceleration efficiency depending on T-Clock fre-
quency.
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Figure 12: The circuit for the feedback control of quadrupole-
mode bunch oscillation.
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Figure 13: Quadrupole oscillation observed as vibration of
the bunch envelope (1st and 2nd rows), the current feedback
signal (3rd row) and the simulation result of feedback signal
with the improved differential circuit (4th row).
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