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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 2014, experimental time amounted 2071 hours. The percentage of experiment time
using the synchrotron was 52%. Recent trend in operation are reported. Also we report a phase oscillation due to a phase
noise in LLRF system. The magnitude of the phase noise and its influence on the phase oscillation are investigated. The
problem of the system is that a frequency multipier amplifies the phase noise. An improvement plan is discussed.
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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: Phase oscillation without phase feed-back (upper
plot). The phase oscillation does not occur when the ref-
erence signal is replaced with a function generator (lower

plot).
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Figure 4: A schematic diagram of a low level RF system.
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Figure 5: Frequency spectrum of frequency modulation
of the reference signal (upper graph) and of DDS signal
(lower graph).
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Figure 6: Amplitude of phase oscillation as a function of
synchrotron frequency.
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Figure 7: Amplitude of phase oscillation as a function of
maximum frequency shift.
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Figure 8: An improvement plan of LLRF system.
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