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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 2019 fiscal year of the period from April 1, 2019 to January 29, 2020,
experiment time amounted to 1759.5 hours. The percentage of experiment time using the synchrotron was ~52%. Also,
we report development progress of a new LLRF control system. The current system consisted of DDS (Direct Digital
Synthesizer), DSP (Digital Signal Processor) and analog RF circuits has been working for 20 years with making a
continuous improvement in it. However the current system becomes deteriorated and can not be maintained. The new
system was designed with reference to the LLRF system developed in J-PARC. FPGA and MicroTCA .4 are utilized. The
new system consists of two AMC boards. One is a board for feedback control of RF frequency, which was developed
in the 2019 fiscal year. The feedback control board in under checking operation. The other is a board to process BPM
(beam position monitor) signals. The BPM board is under development. On the other hand, improvement of current
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
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Figure 1: Trend of beam time categorized by ion and en-
ergy.
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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.
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Figure 4: The current LLRF.
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Figure 5: A schematics of New LLRF.
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Figure 6: AM/PM converter for processing beam position
monitor signals.
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Figure 7: The output of AM/PM converter depending on
input signal levels.

AM/PM ZHARIFEAD ASIEE L~ —EH#FIC
725X51C. BPMEBEO7 v 5 A4 v % T 3
(N O DEIEMGHED 53R,
evyruturyOAHEMREEILIE T, HITH
RF ¥ v 71— E TFC, HEBHRELTEE
fbx¥3,

REDFETEL—LEBREEZAB LTV, HBEICE-
T, B —A 74 VOBERERILERZL DD 5,
AM/PM ZHA[RIEE D IS AJIEB L ~NOWITHRTE L 7R
Wk ik, ARFIEEERLLT 2228 TE S,
% ZT. Fig. 8 ® X 512, AM/PM £l D ASIEE
LRABDBZEE—TBICRD I, A UDBT 4 —
RNy ZHIEIZINE7 Y TEBEATEZ 2 2ME LT
W3,

AMP gain is controlled so as to make R+L constant

AR
L L éP—L AM-PM Converter
N

D) R+L Monitor

Figure 8: A circuit of an amplifier to make input signal
level to the AM/PM converter constant.
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Figure 9: A result of Beam test of new BPM AMP.
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