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Thermal analysis method for absorption cavity module of cryogenic radiometer

XUE Wangbin, YU Bing, CHU Junwei, FAN Jihong, CAO Mengwei, XUE Yilun, WU Haodong
(Primary Optical Metrology Station of National Defense Science and Technology Industry,
Xi'an Institute of Applied Optics, Xi'an 710065, China)

Abstract: The absorption cavity module is an important component of the electrical substitution cryogenic
radiometer. When the cryogenic radiometer works, the absorption cavity and the thermal link jointly establish
and maintain the thermal balance. According to the measurement principle of electrical substitution, the
equilibrium state of light radiation heating and the equilibrium state of electrical substitution heating were
established, respectively. In order to accurately describe the differences of temperature distribution and
electrical substitution inequivalence between the two equilibrium states, the differential heating method and
finite element simulation method were proposed to evaluate the inequivalence caused by heating paths.
According to the results of simulation analysis and uncertainty analysis, the difference of temperature
measured by heating path is 1.5%107° K, and the inequivalence of electrical substitution heating is 1.2x10™* W.

Key words: electrical substitution cryogenic radiometer; absorption cavity module; inequivalence; contrast
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