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Design and verification of deep cryogenic cooling system for
optical lens performance test

LIU Baorui, HE Shaodong, LI Liguang, SUI Qing, ZHANG Chunrui, XIAO Yue
(Beijing Institute of Space Mechanics and Electricity, Beijing 100094, China)

Abstract: Single mirror assembly is one of the key components of remote sensor. It is a necessary means to
obtain the measurement data and to verify the correctness of its structural design by testing its surface shape and
stability under a deep cryogenic vacuum environment. In this paper, based on the ground verification test of a
single mirror assembly, the deep cryogenic background of cryogenic lens under vacuum was established. The
design, development and simulation test of the temperature control system were carried out by using the
mechanical cooling technology of GM refrigerator. The product temperature control indexes of (60+£1)K, (160+1)K,
(200£1) K, and the temperature control range of 60 K to 300 K were realized. The cooling system provided an
important guarantee measure for the surface shape and stability tests of the remote sensor optical lens in the deep
cryogenic environment.

Keywords: remote sensor; optical lens; mechanical cooling; temperature control; test validation
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Fig. 1 Schematic of deep cryogenic cooling system design
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Fig. 2 Verication test procedure of cryogenic lens
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Fig. 8 Analysis results of lens at temperature control target of 200 K
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