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An Effective Method for Identifying Decay Events in Storage Rings and
Its Application in **™Ru**" Lifetime Measurement

PENG Tingwei!, ZENG Qi'*f, WANG Meng®, ZHANG Yuhu?, TU Xiaolin®, FU Chaoyi’, LI Hongfu®>, SUN Mingze’,
XING Yuanming®, YAN Xinliang?, ZHAO Jiankun'?, ZHOU Xu3

(1. School of Nuclear Science and Engineering, East China University of Technology, Nanchang 330013, China;
2. Jiangxi Engineering Technology Research Center of Nuclear Radiation Detection and Application, Nanchang 330013, China,
3. Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: The Lanzhou Heavy lon Accelerator Cooling Storage Ring(HIRFL-CSR) is an ideal device for studying the decay
of highly charged and short-lived isomers. In the lifetime measurement experiment of the short-lived highly charged ion
s“mRu** | we directly observed the decay of **Ru from 8" isomer to the ground state, and identified 49 decay events in the ob-
servation time window of (20 pus, 180 us). In order to identify more decay events, a new method based on amplitude of fre-
quency spectrum was studied in this paper. Based on the simulation results, this new method can effectively identify decay
events within (15 ps, 185 ps). By applying the new identification method to the experimental data processing, 54 decay events
were identified within (15 us, 185 ps). Based on these 54 decay events, the lifetime of **"Ru*"* in the laboratory frame was
calculated to be 194(121) ps. The new lifetime result is within the error range of the previous result 218(148) ps.

Key words: HIRFL-CSR; isochronous mass spectrometry; fully stripped ions; 94mRu; lifetime measurements
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