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Experimental Study on the Systematic Deviation in the
Conventional Isochronous Mass Spectrometry

ZHANG Min'2, ZHANG Yuhu!>, WANG Meng"?f, ZHOU Xu'*?, DENG Hanyu!?2, FU Chaoyi', LI Hongfu'?2,
LIAO Ting'?, SHI Jinyang'?, SHUAI Peng!, SONG Yunan'?, SUN Mingze!, WANG Qian'?,
XING Yuanmingl, XU Xingl, YAN Xinliang1

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

Abstract: Storage-ring-based isochronous mass spectrometry(IMS) is an effective tool for mass measurements of nuclei far
from stability line. However, in the mass measurements of neutron-deficient nuclei with conventional IMS, systematic devi-
ation of mass determination was observed when nuclei with 7, =—1/2 and T, = -1 in a wide revolution time range were
measured. In this work, the revolution time and velocity of stored ions were measured simultaneously by using two time-of-
flight(TOF) detectors installed in a straight section of CSRe. Using these experimental information, systematic deviation in
conventional IMS was investigated experimentally. The systematic deviation is found to be caused by the different asymmet-
ric distributions of momentum of the stored ions and the non-constant storage ring energy transition parameter 7,, and it can
be eliminated by limiting the momentum acceptance during offline data processing. This study provides valuable reference and
significant guidance for mass measurements using conventional IMS.

Key words: isochronous mass spectrometry; projectile fragmentation; momentum acceptance; magnetic rigidity distribution;
systematic deviation

Received date: 12 Jul. 2022;  Revised date: 18 Aug. 2022
Foundation item: National Natural Science Foundation of China(11905259, 11905261, 11975280)
T Corresponding author: ZHANG Yuhu, E-mail: yhzhang@impcas.ac.cn; WANG Meng, E-mail: wangm@impcas.ac.cn


mailto:yhzhang@impcas.ac.cn
mailto:wangm@impcas.ac.cn

	0 引言
	1 实验
	2 离子磁刚度分布测量
	3 从周期谱提取核素质量
	4 限制磁刚度接收度消除系统性偏差
	5 结论与展望
	参考文献

