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Fig.2 Dynamic aperture of GPLS without octupoles
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Fig. 3 Dynamic aperture of GPLS when
integrated octupole strength is 90 m—3
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Dynamic effects of octupole-magnetsin HL S storage ring

WANGLin, LI Yongjun, FENG Guangyao, ZHANG He, XU Hongliang, LI We-min, LIU Zuping
(National Synchrotron Radiation L aboratory, University of Science and Technology of China,
P. O. Box 6022, Hefei 230029, China)

Abgtract :  Inorder to attain the design beam intensity of Phase Il Project of Hefei Light Source(HL S) , one family of octup-
oles were instaled in the place where vertical Batatron functionisrelatively largein HL S storage ring. After adding octupoles, the
horizontal dynamic aperture is little affected but the vertical dynamic aperture decreased drastically. Thisis not detrimental to
beam injection and accumulation, because the vertical dynamic aperture is still larger than physical aperture. The vertica oscilla
tion frequency spread generated by octupoles can provide L andau damping time about several microseconds, which is very helpful
to overcome vertical collective instabilitiesin HL S storage ring, where radiation damping time is 1.4 s. One year s operation has
demonstrated the effectiveness of octupoles. The injected beam intensity , which was about 100 mA without octupoles, was im-
proved to more than 330 mA by octupoles.

Key words: Dynamic aperture; Octupole magnet; Transverse oscillation frequency spread; Landau damping; Collec
tive instabilities
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