Estimation o f Beam Instabilitiesand Its Cure in the S P ring-8 Storage RingTakeshi NAKAMURASPring-8, Kamigori, Ako-gun, Hyogo, Japan1 IntroductionSingle-bunch and multi-bunch instabilities in theSPring-8 storage ring were estimated and the possiblescheme to cure them were studied using the simulationcode SISR[1] and CISR[2], respectively. SISR cansimulate single-bunch instabilities driven by broad-bandimpedance and CISR can do multi-bunch instabilitiesdriven by narrow-band impedance.2 The S P ring-8 Storage RingThe parameters of the ring is shown in Table 1.Table 1. The parameters of the SPring-8 storage ring.ParameterValueUnitEnergyE08GeVRevolution FrequencyT0208.77kHzEnergy Loss per TurnU09.2MeVMomentum Compaction Factora1.46·10-4Radiation Damping Time (Long.)tE4.1msRadiation Damping Time (Trans.)tx , tx8.3msBetatron Tune (horizontal)ny51.22Betatron Tune (vertical)nx16.16Broad-band impedance of the ring[3] are estimated usingthe code MAFIA and the estimated values of thelongitudinal broad-band impedance, the broad-bandtransverse impedance of small discontinuities and localizedtransverse broad-band impedance of cavities areZ|| = −9.68× 10– 8 ωi + 400 + 1.49×1081+iω

[W]

β_{BB}Z_{BB}^⊥ = 17.3× –2.13×10^5+5.98×10^{14} 1ω

[W(29)and

β_{Cav} Z_{Cav}^⊥ = 10.0 × 4.2×10^{19} 1 + iω ω

[W of the beta function at the cavities. Transverse instabilities transverse broad-band impedance caused smaller apertureof the beam pipe.3 Single-Bunch InstabilitiesLongitudinal Instabilities

Bunch Length [x10 m]10

Energy Spread [x10 ]

-3Bunch Length

Energy Spread E c

i oFigure 1. bunch length and energy spread.Figure 1 shows the dependence of the bunch length and

t

c o

f o e

t s a e

ve hi v ad si n ni l

e

h on ae h l d e

e n

.1

B b w , (

have a lot of cavities, the distortion lengthen the transverse instabilities which is shown later.Transverse InstabilitiesFigure 2 shows the bunch current increase vs. time used

amplitude of betatron motion of the bunch vs. time and the

respectively.1.00.0

Bunch Current[A.U.]201510

Time [x10 s]Figure 2. bunch current shape vs. time1010

1010201510

Time [x10 s]

Figure 3. Amplitude of the betatron motion s time (x0)