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Development of Gas Cell Cryogenic Purification System Operating at
Prototype Spectrometer for Neutron-rich Superheavy Nuclei
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(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;
3. Advanced Energy Science and Technology Guangdong Laboratory, Huizhou 516003, Guangdong, China;
4. Vacree technologies Co., Ltd, Hefei 230000, China)

Abstract: Multinucleon transfer reactions involving heavy actinide projectile and target nuclei hold significant potential as a
groundbreaking method to synthesize neutron-rich superheavy nuclei. Constructing a Prototype Spectrometer for Neutron-rich
Superheavy Nuclei is highly desirable to establish the technical, methodological, and device foundation to explore the stability
island in superheavy nuclei and to study the mechanism of multinucleon transfer reactions. The gas cell of the Prototype Spec-
trometer for Neutron-rich Superheavy Nuclei requires a continuous supply of high-purity helium gas to stop the energetic ra-
dioactive reaction products and to extract the energy-reduced ions to the subsequent experimental setup. The paper focuses on
a newly developed Gas Cell Cryogenic Purification System operating at Prototype Spectrometer for Neutron-rich Superheavy
Nuclei. This system is designed to provide recyclable and high-purity helium for the gas cell. With a series of tests, the cryo-
genic purification system has been proven to be able to purify the 99% helium gas to 99.999% or higher, fulfilling the require-
ments of the gas cell when used in conjunction with the chemical purification system.
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