
S1：39Ar/38Ar relative value of enriched 

and natural

Institute of Modern Physics
Chinese Academy of Sciences

An Enrichment System for Precise Dating with 39Ar 
Z H Jia1,2, L J Li1, Y G Liu1, L T Sun1,3, G M Yang4, W Jiang4 and Z -T Lu4

1Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China
2 School of Nuclear Science and Technology, Lanzhou University, Lanzhou 730000, China

3 School of Nuclear Science and Technology, University of Chinese Academy of Sciences, Beijing 100049, China
4 Hefei National Laboratory for Physical Sciences at the Microscale, CAS Center for Excellence in Quantum Information and

Quantum Physics, University of Science and Technology of China, Hefei 230026, China

Corresponding Author: L T Sun. Author e-mail address: jiazehua@impcas.ac.cn

To improve the dating efficiency of 39Ar Atom Trap Trace Analysis (39Ar-ATTA), an enrichment system has been developed at IMP. Sample Ar

atoms will be ionized, transported and separated in system. Finally, ions are selectively collected by aluminum target. Series of experiments have

been finished to test system performance, and the enriched aluminum foils were measured with 39Ar-ATTA at USTC. These experiments

demonstrate that the enrichment system can enhance the 39Ar’s abundance more than 100 times. In addition, the enrichment process can preserve

sample information well. This system equips the conditions for practical dating pre-enrichment. Recently, several ice and water dating samples

have been enriched successfully.
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These experimental results demonstrate that this enrichment system can increase 39Ar abundance more than 100 times.

The average efficiency of single-pass is more than 30%.

Gas circulation mode was tested for about 5 hrs and showed high stability, in which enrichment efficiency is expected to reach 100%.

Experiments give a clear evidence that the system has a good enrichment reliability. System equips the conditions for practical dating pre-enrichment.
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39Ar-ATTA count rate of natural and enriched sample 
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Ion species Ar+

Beam energy (keV) ~ 30

Total beam current ~ 2 mA

Pressure (10-6 mbar) 1.3 - 3.0

Target material Aluminum

Measure 39Ar-ATTA, USTC

System parameters
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