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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 2015 fiscal year of the period from May 11, 2015 to April 1, 2016, experimental
time amounted 2051 hours. The percentage of experiment time using the synchrotron was 49.7%. Also we report
development of LLRF system. In our system, the phase noise superimposed on RF causes to excite phase oscillation of
beam bunch. The problem of the system is that the frequency multiplier which 10 multiplies the frequency generated by
DDS amplifies phase noise. In the improvement plan, DDS directly generates RF frequency to eliminate the frequency
multiplier. On the other hand, a signal to detect the cavity voltage must be produced by up-conversion. The detail design
is reported. Also, calibration of cavity voltage using beam is reported.
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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: Schematics of current circuit of low level RF.
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Figure 5: An improvement plan of a circuit to generate
reference signal.
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Figure 6: The effect of LSB when a cavity voltage signal
is converted to intermediate frequency.
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Figure 7: Frequency dependency of amplitude of cavity
voltage due to image component of the IRM.
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Figure 8: A schematic of circuit of cavity voltage monitor.
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Figure 9: The pattern of bending magnet to evaluate syn-

chronous phase.
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Figure 10: A scheme to obtain IQ signals for the beam
bunch signal.
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Figure 11: Change of phase difference between a cavity
voltage monitor and a beam bunch over time.
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Figure 12: Calibration line of cavity voltage.
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