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Abstract

In order to suppress the longitudinal coupled bunch beam instability in the electron storage ring of UVSOR, a harmonic
cavity (HCV) is routinely being operated. The current HCV has some vacuum troubles due to aging. We are going to
replace it with a new HCV. In order to design a new HCV capable of suppressing the instability, it is necessary to know
the origin of the beam instability. We have concluded that the main source of the instability is higher order mode of HCV
from the analysis of the experimental data comparing with the simulation. In addition, from the consideration of Landau
damping, we discussed the voltage in HCV necessary for suppressing the instability.
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Table 1: Parameters of Storage Ring

Beam Energy 750 MeV
Circumference 532m
Beam Current >300 mA
Natural Emittance 17.5 nm-rad
Betatron Tune (3.75, 3.20)
RF-Frequency 90.1 MHz
Harmonic Number 16
RF Voltage 120 kV
Revolution Time 177.6 ns
Momentum Compaction 0.030
Natural Bunch Length 128 ps
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Figure 1: Longitudinal coupled bunch instability at a
beam current value of 190 mA.
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Figure 2: (Left) main RF Cavity (90.1MHz) and (right)
HCV (270.3MHz) in UVSOR storage ring.
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Figure 3: Waveforms of the acceleration voltage due
to 3rd HCV. Blue, orange and red curves show the
main RF, the 3rd harmonic, and the total voltages,
respectively.
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Figure 4: The electron bunches at each current
condition. (a): 300 mA. (b): 100 mA. (c): 7.4 mA.
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Figure 5: (a): TMO10 (f..s=270 MHz). (b): TM020
(fres=780 MHz). The yellow arrow shows the beam
orbit.
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Table 2: Parameters of HCV at TM020 mode
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Figure 6: A frequency spectrum peak of synchrotron
sideband. Red points show observation data and the blue
line shows Gaussian fitting curve.
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Figure 7: Stability condition by Landau damping in

UVSOR. Blue points show HWHM of synchrotron

frequency and the red line shows |&] in (13).
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Figure 8: Dependence of squared longitudinal

oscillation amplitude on total beam current measured by
streak camera. Blue points show squared longitudinal
oscillation amplitude of electron bunches.
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Figure 9: The frequency spectrum peak at each current
value with spectrum analyzer around mode number of
11. (a): 280 mA. (b): 270 mA.
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