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Abstract: To support the correct design of cryogenic optical systems, a measuring system for the detectiv-
ity of infrared detectors in low temperature background was established and applied to some infrared de-
tectors for testing their detection characteristics. First, the theoretical analysis for noise and response
characteristics of an infrared acquisition system was introduced, and the relationship between the design of
a low temperature optical system and the detectivity of infrared detector in the low temperature back-
ground was established. Then, a measurement system of detectivity in the low temperature background
based on thermal vacuum enviroment was proposed, and experimental research on some infrared detectors
in the low temperature background was accomplished. Finally, the variation regularities of limiting inte-
gration time and detectivity in low temperature compared with those in normal temperature case were dis-
cussed as well. Experimental results indicate that both of the integration time and detecitivity in the low

temperature background are 20 times that in normal temperature background. The regularity derived can
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satisfy the requirments of system index design of low temperature optical systems.

Key words: infrared detector; detectivity test; low temperature background; low temperature optical

system; optical design
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Fig. 1 Process of photon-electron conversion

HCARAR I i 7 o A W 7 2 FORE M 7, I 7
LA -
T#=w{qu,+Pm(?+Lmvw+ﬁ§qu
q
(1)
o, Lo (V) Sl i L3 K /N 5 L R RN OG5 Ry
B IR %5 2 5 R R RN 5 fLRH 5 T oA Ha BH 268 X6



486 e KE TR

5 20 &

WIS A f VS BRI PL WA BT Py
HIFTH,
i AR

(AAPDYE  (AADT LD
NEP( I ’

Hodr, ST, Q0 A HL R N R (A/W) , HA

5Mn:%%, (3

D" (V)= (2)

3 A (2) 153
7

[ 2PAPy LV L
’“J” A g A

D" (V=

BT 1
¢ RA
4
BT L, D (0 55 5 /fF 5 6 F 3% E Wi
Ui LA B A 7 4 PR 2 R UM OG s FLAT AR R 50,

(V) 1 kT 1 (P.+Py) .
b A 7 ~ ik ’ /“rll
4 0 A RASTTA L PRI A%

PR P R B A S I SR YO0 1 BIORL IR AR R E
1117 At e 75 AT L2200 3K B R Ol 1 R R R AR
TE SR TT 5 s A5 7 A D0 T L 38 %% 2 F T
W . D (ORI .

N _ A nAd
D ()\)—hc /Z(Ps-ﬁ—Pb)‘ (5

A EH MR, Py = P, 3 R 00 FR Y 5
RIS 2T 40 1 e F8300 , 1b B 1% e 370 MR 7 | 4G MER 75 58 47 /)N
TN TEAE, D (VA LR .

+

oA 1A

D (V= [5p - (6)
FT L) 5 S I IR P L 3L 194 R/ TR AR H

L=2q(qqP)Af. D

mﬂlﬂﬂﬁ=%mm%¥%%%@%¥ﬁ

7 =P, 5= N,. (8

MR T BORIR T SR/ H b R A LA ROt

G E . MRAEEN ) AT T O TR A K
AN TS B AR L TR O AR

QAO Tint [
he

I g BR T 0 R H AR M SR 09 58 54 i
Aok B OG5 Z GETT I 0 AR S FIE L R 2 A DL o
VoSSR BV O o R B 1RO RS I

= Ly *Ap* o+ ndd. (D

WiEsr LR 2, B AR TR A TR S8 R
BB BA G BRI a8 DNEE R
y‘j Toiv‘&%llrgj‘j Tivmljﬁ:
o QAOTin\
W’*Z;m1+My

i

J‘IIO(TL) . )\7} . Tm'd)\ ’

(10>
s My R AR A S i B8 07 8 R O 1
Lo CTO IR BE N T B Bt i e se i

HEER

FRMEH T eS|

K2 SR E

Fig. 2 Tllustration of near-field radiation
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100 7.44
110 7.73
120 7.84
130 8.13
140 8. 39
150 8. 50
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