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A( ),
2 (BEPC)
BEPC , 1
BEPC 4,1x10'4 1.9cm Table 1 Parameters of BEPC impedance model
25.18ms [7] N fol GHz RnQn 1/Q Qn
BEPC 8 , 1 0.165 197.9 5.10
1 , 1 2 1.770 2826.0 9.00
E=1.5GV V=1 8MV 3 1.580 1816.0 1.25
) 4 2.050 370.0 9.50
: : 5 3.440 1058. 0 2.80
3 6 4.700 330.0 37.00
2 3 7 5. 250 290.0 40.00
2 3, 8 6. 750 590. 0 4.50
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Fig.2 Mode frequency vs current (synchrotron radiation effect not induded) , the ingability threshold 1y, =7.38mA
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Fig.3 Mode frequency vs current (synchrotron radiation effect included) , the ingtability threshold 1 =9.15mA
3 s lth=9.15mA
i)
10°® : :

’

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



1248 15

[1] Sachere F. Methodsfor computing bunched-beam ingtabilities] R]. CERN/ SI/BR/ 72-5,1972.

[2] Chao A W. Phydcsof collective beam ingtabilitiesin high energy accderator[M]. New York: Wiley, 1993.

[3] Oide K, Yokoya K. Longitudind sngle-bunch instahility in eectron storage rings[ R]. KEK Preprint 90-10, 1990.

[4] Sands M. The Phydcsof éectron storage rings and introduction[ R]. SLACG 121, 1979.

[5] Risken H. Fokker-Panck equation[M]. Berlin: Springer ,1989.

[6] Hasinski J. Exact longitudina equilibrium distribution of stored dectronsin the presence of sdf-fields[J]. Nuovo Cimento. 1973.18B:72 —82.

[7] . [D]. : ,1989. (Wang G W. Measuring the longitudina impedance of components
in the EBPC storage ring. Doctor dissertation. Beijing: Ingtitute of High Energy Physcs, the Chinese Academy of Sciences,1989)

Sudy of the longitudinal microwave instability
including the synchrotron radiation effect

GEJun', LIN YuZheng', GUO Zhi- Yuan’
(1. Department of Engineering Physics, Tsinghua University, Beijng 100084, China;
2. Institute of High Energy Physics, the Chinese Academy of Sciences, Beijing 100039, China)

Abgtract :  Thispagper presents a Fokker- Flanck equation to describe the distribution of theparticlesin bunch, which includes s/n-
chrotron radiation danping efect. The subject of longitudina microwave instability of a sngle bunched beam in a circular accelerator is
studied with perturbation goproach based on the Fokker Planck equation, the potentiad well distortion efect and the synchrotron radia
tion damping effect being ao incdluded. The result shows that the threshold in the case of radiation danping included is a little higher
than that in the case of no danping included.

Key words: Longitudina microwave ingability; Synchrotron radiation danping effect; Mode coupling
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