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Structure Design and Simulation of a High Sensitive

Superconducting Receiving Frontend
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(The 16th Research Institute of CETC, Hefei 230043, China)

Abstract; The superconducting receiving frontend used in space must undergo thermal vacuum and environ-
mental adaptability test such as vibration, shock, and so on. Reliable integrated design is required to control
the deformation of refrigerator head. Reliable structural design is most important. This paper introduces a
structural design scheme about the miniaturization, low heat leakage and high reliability of a high sensitive su-
perconducting receiving frontend used in space. The frontend employs split Stirling cryocooler (2.8 W @ 77
K) made by ourselves. The aluminum plate base designed by special structure effectively transfers the heat
generated by refrigerator to installation platform, satisfying the thermal vacuum requirement. The flexible heat
conducting band with irregular shape made by cold welding greatly reduces the deformation of the refrigerator
head caused by stress and impact. The heat insulating support structure connects superconducting filter and
devices such as cryogenic amplifier, not only satisfying the mechanical strength requirement but also effectively
reducing the heat leakage. Key parts are tested, and the whole machine is simulated using Pro/E and AN-
SYS, verifying that the design is feasible.
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