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Fig. 1  Configuration of the atom trap for metastable krypton
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Fig.2 Fluorescence signal of single *'Kr atom trapped in the MOT
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Decay curve of the trapped atoms when the laser is cut off
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Fig. 4 Sketch of the setup to extract air from a water sample
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RADIOACTIVE KRYPTON DATING WITH ATOM TRAP AND ITS
APPLICATION IN GROUNDWATER CHRONOLOGY

Sun Yu Pan Hu

Song Chencheng Yang Guomin Feng Gaoping Hu Shuiming
( Hefei National Laboratory for Physical Sciences at the Microscale , University of Science and Technology of China ,Hefei 230026 )

Abstract

Jiang Wei Cheng Guosheng Cheng Cunfeng

Groundwater dating is essential to understand the groundwater cycling. Radioactive krypton isotopes “Kr and
*'Kr,with half life time 10. 8a and 0. 23Ma, respectively, have excellent geological physical and chemical properties
very suitable for dating air-bearing water or ice samples. However,because the concentration of radioactive krypton
atoms is extremely low in sample,several tons of groundwater are necessary to process a ' Kr dating sample ( Earth
and Planetary Science Letters, 2000, 182,103 ~ 113 ; Geophysical Research Leiter,2004,31 ;105503 ). Here we
introduced the instruments under construction in University of Science and Technology of China for detecting
krypton isotopes with laser cooling method. At the present stage,we have successfully carried out laser cooling and
trapping of krypton isotopes. Single atom counting has been realized for the radioactive isotopes *Kr and *'Kr. With
a much higher loading rate of cold krypton atoms,the necessary sample volume in the krypton dating is estimated to

be over ten times smaller. The improvements will allow new groundwater dating applications.

Key words Radioactive krypton, groundwater dating, laser cooling, atom trap



