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Abstract

The dynamic response of heat sink in the measurement process by an absolute cryogenic radiometer is

studied with the finite element method, the key factors affecting the equilibrium temperature of heat sink and the

temperature variations under different heat sink structures are analyzed, and the thermal responses when 304

stainless steel, 6061 aluminum alloy, and oxygen-free high-conductivity copper are respectively used as thermal links

are compared. The results indicate that, a heat link with low heat capacity and thermal conductivity is the first

choice in the future of cryogenic radiometers. In addition, the equilibrium temperature of heat sink can be effectively

controlled via suitable adjustment of the heat sink structure.
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Table 1 Material parameters of APCPRM™1%!
Material Density /(kgem™*) Specific heat /(Jekg™'+K™") Thermal conductivity /(Wem ™ '+K™1)
304 stainless steel 7930 13.52 2. 14
6061 Al alloy 2700 30 8.5
OFHC Cu 8920 7.42 5000
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Fig. 2 Relationship between equilibrium temperature of heat sink and cryocooler power
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Fig. 3 Temperature distribution cloud charts of essential elements. (a ) With radiative heat transfer ;

(b ) without radiative heat transfer
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Fig. 4 Time evolution of heat sink temperature for ARCPR under precise temperature control
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Fig. 5 Temperature response curves corresponding to different heat link materials
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Fig. 6 Response curves of heat sink temperature control corresponding to different A/L values
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