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Effects of Field Imperfections in the Isochronous Mode
of the HIAF-SRing

GE Wenwen"2, YUAN Youjin™', YANG Jiancheng!, WU Bo'*?, LI Zhongshan!, CHEN Ruijiu',
YAN Xinliang', DU Heng', LI Xiaoni*

(1. Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The isochronous mode of the Spectrometer Ring at the High Intensity heavy-ion Accelerator Facility
(HIAF) project in China offers the capacity of measuring the mass and half-life of short-lived nuclides. The
transition energy settings of the SRing are 1.43 and 1.67, which have been calculated in the same injection scheme.
The resolution of mass or revolution time is the most important parameter of the isochronous mode design of
a storage ring. The nonlinear magnetic field errors, including high-order magnet field of dipole, fringe field of
magnets, have strongly effect to the resolution of revolution time. High-order corrections are required to improve
the resolution of revolution time and mass. In this paper, the SRing linear isochronous optical were shown. The
influence of nonlinear magnetic field errors on the revolution time resolving power were investigated. With 3
sextupole families and 1 octupole family corrections, the relative variation of revolution time reaches 4.6 x 10~ 7
with the momentum spread of £0.2%. The relation of the relative standard revolution time deviation o(7)/T and
revolution turns was researched. With corrections of high-order isochronous condition and emittance influence
by 3 sextupole families and 1 octupole family , one can reach a resolution of up to o(T")/T = 3.5 X 107, which
corresponds to the mass resolution of Am/m=1x 10°.

Key words: isochronous mass spectrometry; HIAF-SRing; nonlinear field; isochronous correction
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