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Research Progress on Long-Lived Radioactive
Noble Gas Isotope Detection

YOU Xiangyu', WANG Mingdong®, DONG Hongsong' ,
ZENG Junkang', ZHU Yazhou', FENG Gaoping’

(1. China Satellite Maritime Tracking and Control Department, Jiangyin 214400, China;
2. State Key Laboratory of Laser Propulsion and Application, Space Engineering University, Beijing 101400, China)

Abstract; Long-lived noble gas radionuclides (including *Kr, * Kr and *Ar) with stable physical and
chemical properties and clear sourcescan exist stably in the atmosphere for a long time, which is ideal
tracer isotopes, and has wide applications in geophysical and environmental sciences. The noble gas has
low atmospheric content and its radioisotope abundance is extremely low. At present, there is no mature
and efficient trace analysis method. High-efficiency and high-sensitivity detection method becomes a
technical problem to be solved urgently. Atom trap trace analysis based on laser cooling and trapping
technology, with unique advantages of single atom level detection sensitivity, isotope level resolution and
zero background detection, enables fast and efficient detection of long-lived radioactive noble gas isotopes.
This paper introduced three methods for trace analysis: low level counting, accelerator mass spectrometry
and atom trap trace analysis. The basic principles and process of atom trap trace analysis were analyzed,
and the research progress of atom trap trace analysis technology was summarized in combination with
application prospects.
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