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Robinson Instability
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* |gnoring head-tail effects of beam on itselt or multiple
bunches, you get longitudinal instability caused by
multi-turn waketield seen by particle bunch across
entire ring.

 However, wakefield response strongly peaked in rf

cavity structure as hw~wry
[1] Rumolo, Beam Instabilities, arXiv:1601.05201
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* Regular longitudinal equation of motion has
additional driving term due to waketields

longitudinal displacement
relative to synchronous particle

2 2 o
B+c‘222—an6 ZVVH[z ) — z(t — kTp) — kC.

synchrotron frequency
vvakeﬂeld function

[1] Rumolo, Beam Instabilities, arXiv:1601.05201
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Can taylor expand wakefield function about phase

at previous turn (as long as wakefield function has
no abrupt changes over bucket length)

In frequency space, damping/anti-damping
response on bunch is dependent on

Tx N - (Z(hwy +ws) — Z(hwy — ws))

A

[1] Rumolo, Beam Instabilities, arXiv:1601.05201
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* How to satisfy the two regions of stabillity:

Re Z, (w)

.................

hw, - o,

[1] Rumolo, Beam Instabilities, arXiv:1601.05201



