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Abstract

We tested a new feedback control system which suppressed a coherent synchrotron of the stored beam at the SPring-8
storage ring. Currently a feedback control system to suppress this oscillation is based on a Frequency Modulation (FM)
to the master oscillator of the storage ring, where the FM depth is proportional to the beam phase. Because the signal
from the master oscillator is also used for a beam position system and high power laser system, this feedback control
system may deteriorate the performance of other systems by increases the phase noise. To overcome this situation, a new
feedback control system is developed where a Phase Modulation (PM) to the acceleration voltage of one of four RF station
is used. The PM depth is proportional to the horizontal beam position at a dispersive section. A beam test showed that the
new system suppressed the coherent synchrotron oscillation by 20 dB for beam phase, which were 4 dB better value than

that of the existing system.
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Figure 1: Block diagram of a Beam Position Monitor.
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Figure 2: Block diagram of suppression of the coherent
synchrotron oscillation using phase modulation at the RF
station.
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Figure 3: The trend (a) and spectrum (b) of the measured
horizontal beam position at dispersive section. The open
circle and open square line show data with and without FM
feedback control, respectively.
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Figure 4: The spectrum of the energy oscillation (a) and the phase oscillation (b) with changing the feedback control
gain. The amplitude near 2kHz peak is shown with filled circle for the energy spectrum (c) and for the phase spectrum

(d).
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