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Abstract

In the Aichi SR storage ring, longitudinal coupled-bunch instability occurs above threshold current about 24mA. To
suppress the instability, we tested phase modulation technique in which the phase of an RF accelerating voltage was
modulated with a frequency of 2 times synchrotron oscillation frequency. By applying the phase modulation with an
appropriate amplitude, the longitudinal coupled-bunch instability was successfully suppressed. The larger modulation
amplitude is, or the larger beam current is, gave a larger modulation frequency range where the longitudinal coupled-

bunch instability was suppressed.
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Table 1: Parameters of Storage Ring

Beam Energy 1.2GeV
Circumference 72m

Beam Current >300mA
RF-Frequency 499.97MHz
Harmonic Number 120

Damping Time (6.69, 6.69, 3.34)ms

Revolution Time 240ns

Synchrotron Frequency =~ 42.3kHz
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Figure 1: Beam spectrum at uniform filling 300mA
condition. Red circles correspond to the enhanced
spectral peaks.
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Figure 2: Beam spectrum around 123th harmonics
(mode 3) of the revolution frequency.
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Figure 3: Beam spectrum around 332th harmonics
(mode 28) of the revolution frequency.
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Figure 4: Dependence of the magnitude of instability on
the beam current. Red line corresponds to the back-
ground level in the measurement.
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Figure 5: Phase modulation block diagram.
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Figure 6: Comparison of sideband strength of phase
modulation peak between experiment and calculation.
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Figure 7: Stable region of the beam at beam current
295mA.
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Figure 8: Stable region of the beam at modulation
amplitude 0.050rad.
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Figure 9: Dependence of the minimum modulation
amplitude on the beam current to stabilize the beam.
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