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Abstract

In the Aichi SR storage ring, an APPLE-II type undulator is mainly operated in the horizontal polarization mode.
However, when the undulator is operated in the vertical polarization mode, transverse coupled bunch instability is excited
and the oscillation amplitude grows till the electron beam is lost. We experimentally studied the instability and found that
the main source of the instability is the higher order mode of the accelerating RF cavity. We observed damping of coherent
betatron oscillation excited by a kicker. The observed damping time and the deduced tune spread strongly depend on the
undulator gap. Presumably, the variation of the tune spread affects the Landau Damping rate and accounts for the
instability growth.
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Figure 1: Threshold of undulator gap for the instability.
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Figure 2: Attenuation at each stored beam current.
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Figure 3: Attenuation at each undulator gap.
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Figure 4: Beam response with tune spread.
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Figure 5: Betatoron oscillation damping at the undulator
gap of 50mm.
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Figure 6: Undulator Gap vs. Betatron Tune Spread.
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Figure 7: APPLE-1I type undulator model by RADIA.
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Figure 8: Beam trajectory at each undulator gap.
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Figure 9: Horizontal exit angle as a function of incident
position.
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Figure 10: Comparison of change of tune spread.
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