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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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Fig. 1 Schematic diagram of essential elements of ARCPR cavity
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Table 1 Material parameters of APCPR!!%

Material Density /(kgem ) Specific heat /(Jekg '*K™") Thermal conductivity /(Wem '+K™ ')
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. 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

WLEEIE 5 R B R IBURE L 304 5 AN B AN AR Dy FAEE S INE L BVITAE AN B 30 s B9 IFIA) Y SR B, X R
M FREARR T BAITL 3K - A 14 s [0 80, i/ 1 AT I B2 A% 338 1 i O A I8 T T AT 5 I R AT AR RE A R A
A5 /0 B 5 300 P 7 G RE ) DA TR 9 A % S R Lk 15 AR A S AR R AR A Y A R 22 B
8 DA BT A 1 A4 3l 32 - I T S 4R v R N T B RO L AR, R 2 B B RO RS R VB B R
RS I [F0) 5 RSB A, T AR - I [ 805 R U 19 S 2R AT 3 JBCEA S 3OR [] ) 4 5 BT 0 AN [l 75 SR 258
FE . XS5 SR L7 JZEARIR 4.4 KR 2 BOSR Mt 0 e /Ry PABE 5 b R0 SR B — Bk

PABE S BT (1 S S JO BT AR 55 K B8 10 LA A8 07 LSS B b BEAT T IR ABESE . BT 6 T 7 D 1 A T
A S5KEEL B HCAEAS [ PR 0 i B R AT o4 il i (O TR BE e B2 28 . > ¢ =300 s S AT A /L (T
07 ph £ T IR 422 32 1 R ] B 23 RN B o v D S . AT L K B S BT A4 R R RIS T BRI Y S
P AZ R B8R AR 20— B ik 8] f) SRS fe I i T B P O T o 1R B A6 B T A R, BRIV IE
P R PR A R A /LR 3G ORI B/ o 3k 2 RIS B 9 Y S RGBE 2 A9 1 T R AR 0 T H AT S
{EL R I 1 T AR PR XL L 2 A D A Ok A 7 A IR e S BB R R e TR . AL M

1012004-5

o



ot % % i1

A 125 WA RS T S, PRI A S B o ST AT B T 4 ) S B U A D R S T I R L Y
MBI R AR

20.035 -
20.030 M —e—A/L=90 mm
20.025 + ~e—A/L=30 mm
i 20.020 | % & 4—A/L=18 mm
£ 20.015 ( .‘\\N‘m
7 20.010 \
2 20005 r t-
£ 20.000 - \"‘\_
19.995 - x
19.990 |-
19.985 e

0 100 200 300 400 500
Time /s

K6 ANl A /L B RE Y B0 98 5 8w oz il 22

Fig. 6 Response curves of heat sink temperature control corresponding to different A/L values
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