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A Mechanism of Longitudinal
Single-Bunch Instability in Storage Rings

KATSUNOBU OIDE

KEK, National Laboratory for High Energy Physics
Oho, Tsukuba, Ibaraki 305, Japan

ABSTRACT

A new type of longitudinal single-bunch instability in storage rings is found.
This instability is resulted from an interaction of two coherent synchrotron motions
with different amplitudes. The frequency spread of incoherent synchrotron motion
in a bunch generated by the potential-well distortion plays an essential role in
this instability. The system becomes unstable when synchrotron frequencies of
two different amplitudes degenerate. In an extreme case with the pure-resistive
(6-function) wake potential, it is shown that the system is always unstable, i.e.,

the threshold intensity is zero.
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