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Radiation heat transfer is a crucial mode of heat transfer in vacuum as well as cryogenic environments. How-
ever, there is no optimal solution to accurately measuring spectral emissivity over a wide temperature range,
especially at cryogenic temperatures. Thiswork designed a cryogenic spectral emissivitymeasurement system
based on radiometric methods, aiming to measure the spectral emissivity of various materials in the tempera-
ture range of 100 K to 200 K with a G-M cryocooler. The current work emphasized analyses and discussions on
how various components change at cryogenic temperatures and the effectiveness of the mirror combination
for collecting radiation beams before the use of the Fourier Transform Infrared (FTIR) spectrometers. The
study simulated the overall distribution of the cryogenic temperature field, and then evaluated the influence
of thermal contraction on the optical path and computed a comprehensive Type B uncertainty of 3.1672% for
the modulation regime. This work can serve as a validation of various sources of errors in preparation of
experimental setups.
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