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Sideband instability

® Fast head-tail instability

o Av=3kHz=0.0077
Av, +Av, = Qgﬁpeﬁds
Y

® p.=1.4x10'2 m3, where f=10m.

® K=we0./c and Q=min(Qn|, we0;/c), Qn=7 .
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® Ww-0,/c characterize instability. High weo,/c for low € rings

® Ww.0,;/c=3"5 for KEKB, w.0,/c>10 for CesrTA and
SuperKEKB




Parameters for CesrTA

Table 1: Basic parameters of existing positron rings and ILC damping ring

KEKB PEP-II Cesr-TA/5 Cesr-TA/2 ILC-DR

Circumference L(m) 3016 2200 768 768 6414
Energy E 35 31 50 21 50
Bunch population N, (1019) 8 8 2 2 2
Beam current I.(A) 1.7 30 - - 04
Emittance £z(nm) 18 48 40 26 05
Momentum compaction | a(10~%) 34 620 676 42
Bunch length o ,(mm) 6 12 157 122 6
RMS energy spread op/E(10-3) | 073 094 0.80 1.28
Synchrotron tune Vg 0025 0025 0.0454 0.055 0067
Damping time Tr 40 40 564 26

Table 2: Threshold of the [LC damping ring and other rings

KEKB! KEKB® PEP-II CesrTA-5 CesrTA-2 ILC-DR

Bunch population | N, (10'Y) 3 8 8 2 2 2
Beam current I.(A) 05 1.7 30 - - 04
Bunch spacing €op(ns) 8 7 4 4 4 6
Electron frequency | w,/2m(GHz) 28 40 15 96 43 100
Phase angle we0z/C 36 59 37 32 110 126
Threshold pe (102m—3) | 063 038 077 740 1.70 0.19
Tune shift at p, Avgyy 00078 00047 00078 00164 0.009 0011




Simulation for CestTA
|=1.3mA, N=2x1010
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® Simulation pw=Ix10'2 m-3,.

® Analytic  pw=1.7x10'2 m3,
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Positrons, 45 bunch train, currents of 0.5, 0.7, and 0.9 mA/bunch
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CesrTA

N=1.6~2x10'9,
pn=1.4x10'? m-3(experiment)
perh=1.0x10"? m-3(simulation)

Per=1.7x10'2 m-3(analytic)

Good agreement




SuperKEKB
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® Simulation pw=2.1x10'" m-=3.

® Analytic  pw=I.1xI10"" m3,

® Target  pPe<IxI0'l m-3

® Update éaarameters (both for CesrTA and
SuperKEKB).

® Take care of high B section. Effects are
enhanced.




