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Research on the influence of cold shield on the cooling
process of infrared detector assembly

SUN Wen'? ,XIA Chen-xi"*,LI Jun'* ,WANG Xiao-kun'
(1. Key Laboratory of Infrared Imaging Materials and Detector, Shanghai Institute of
Technical Physics, Chinese Academy of Sciences,Shanghai 200083, China;
2. University of Chinese Academy of Sciences, Beijing 100049 , China)

Abstract: The cold shield is an important part of the infrared detector assembly,and it will be cooled with the detec-
tor. Aiming at F2 cold shield for the 320 x256,30 pwm scale infrared detector,through cooling experiment with differ-
ent technical conditions of cold shield in the same cold platform,the influence of the corresponding technical condi-
tions of cold shield on the cooling process was studied, and the corresponding results were obtained under different
technical conditions of cold shield. The results provide a reference for optimizing the thermal design of cold shield.
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Tab. 1 Emissivity data table

FRMPRA 80 K & Ht% 300 K % 4%
LA 0.94 0.94
R 0.932 0.932
LEB &b ] 0.048 0.08
e J1} <0.01 0.03
R 0.01 0.02
AN I 0.2 0.24
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Tab. 2 Material physical parameter table

" Fr S Gl Y
PR J(Wem=1-K-1)|/(J-kg=1-K-1)| /(g+em=3) 2
4l 9.1 460 8.8 0.023
lagya 16.5 352 8.3 0.0056

3 R REIBEIRS LIS
3.1 Eli %

AR SRR ER RS 320 %256 30 wm FUBELLL AR 2
F F2 ¥ BT, i g s 1l 2 i 3 0 AN Rl B AR S
Vo RS B B W R AT LU B S B ANIET T TR A
S o AV LA B LA o v AL R Dl R S R AR
B R AL B v R IR I S B o 58
56 Jr 6 1 4 v 28 27 5 D9 BT A WF Y 320 x 256
30 wm LR 2L AN 7 B A B PR AL B,
VP B I 76 K, 7RV P 65 L i il R
sk 100 9 S ARG 0 i B 0 S R T S
REWEN T

W A2
i —-— RERA
i JL e
Ty ]| E—
%ﬁtﬁ;gm AR
: AL
L
o HEEHL

I v o = DT
Fig. 1 Schematic diagram of test platform
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Tab. 3 Technical condition of cold shield sample

FEah 1 FE i 2 R 3 FE i 4
AR AR DG B | RER 2+ BEA | FEA 3 + BT
Fiit/g 2.20 1.50 1.52 1.53
BRI ] 170. 4 151.8 153.8 154.8
SR 407.4 388.8 390.8 391.8
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Fig. 2 Cooling temperature curve
HI AU S SDK104 Y i — A% 4 JE AT
ik B2 G DN, HG X O ) i BE o BE 3R A0 e i il BE A
180 K, AT LA 2 it £ 180 K AMESEIT .
T 4 A UL AR 1Y BRI A R I ] AR EL
YA I U A R SR R, R 3 ) ek et R o) [ s S, A
ai 4 IOV B IR RE R BE de /I o PRI AT ik — 20
T 75378 AR I 3 AR 25 0T I3 Tk 3k A 52 Wl 155 19 4
S5 PR,
x4 A RIEREREI
Tab. 4 Result of cold shield cooling test
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Tab.5 Comparison of cold shield test data

TN | BAA | RRENE | R hRIRLE
WIRIZEE/s | WME | WHRIEC(E | BBREZE(/K
(ﬁi’fff?ﬁ"]nl) -336 | 95.4% | 68.4% -0.9
(2] B HE
F I b L
s temay| 77 101% 72% -0.1
(g?gﬂﬁ"f3) +183 1 140. 1% -1.3
{27 B A HE
fgﬁ%ﬂég&f% -513 | 95.9% | 47.1% -1
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Fedh 1 Fdh 2 FEAR 3 Fdh 4
iV B LA [R) /s 969 633 456 639
BFEIRE/K 76.2 76.1 75.7 75.5
& Bt TR 3/ K 84 83 82.5 81
Yo BRI BB/ K 7.8 6.9 6.8 5.5
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