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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, medical, biological and
material sciences are performed. In the 2020 fiscal year of the period from April 1, 2020 to January 29, 2021, experiment
time amounted to 1468.8 hours. The percentage of experiment time using the synchrotron was ~51.5%. From April
to May 2020, some experiments were canceled due to the state of emergency measures taken against COVID-19. The
experimental time was reduced from 2019. Also, we report development progress of a new LLRF control system. The
new system utilizes FPGA and MicroTCA.4. The off-beam commissioning is in under progress. Improvement of a
BPM signal processing circuit is progressing. The AM/PM converter utilized to obtain beam positions, of which outputs
depend on input signal level. It will be presented the development status of an amplifier to make input signal level to the
AM/PM converter constant.
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Figure 2: Trend of beam time of the synchrotron catego-
rized by experimental interests.
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Figure 3: Trend of the number of themes categorized by
experimental interests.

3. MEBRKFIERDREFE

PALE, S Bl R (LLRF:Low Level RF) O & #7
ICED FHA TV [2],

EEDTMIBIANZEBRE L 72 27 4 LT, HiRkd
BLUT 4 — KNy ZHIIR, E—afBE=XEF50
HZRDTRTE FPGA Z W=7 XL EERES %
THRELEZS AT LD EIToTW3,

Figure 4 [2#H > A7 2 DM E % /R¥, J-PARC TH
F X N7z LLRF §lff1%R [3] 2SF 1 CEET L TW5, Mi-
croTCA4 ZRIWT, ZZERES AT 21X > THEIN
72 AMC K— F [4] 23, AMC R — Ficid, Xilinx
#d Zing XC7Z045(FPGA + Arm Cortex-A9) A3 5
ALTH D, Linux T EPICS IOC 28fEL TW3,

AD ANTO#EE T, Z2D AMC R— FTHKT 3,
—o%, ZRABE L AEKEORIEH, BXF—>D BPM
EEONEE XV ZEREHWET 4 — F Ny ZHIEITH
%o 2019 FFREEICHBEL 2,

H5—2D AMC A— FiX. 6 5D BPM DE5 %L
3%, 2020 FEEICEEL 2, BHE, A7 —LTOH
BRITR->TWS [5].

4. E-LUBE=XESHATY > TORE

W-MAST D> > ZutruryTHVWLNATWSE —
LiEE=X BPM) XA 73 Fvhy PENE

made in 2020

BPM Signal Processing

Feedback Control
made in 2019

Figure 4: A schematics of New LLRF.
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Figure 5: A circuit of an amplifier to make input signal
level to the AM/PM converter constant.
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Figure 6: Adjustment of PI gain. Blue: pseudo BPM signal
generated with a function generator. Yellow: a feedback
controlled output.
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