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A novel technology on infrared multi-band low-background detection

Zhen Zheng, Wang Yingrui, Ou Wen, Zhou Jun, Li Ang
(Beijing Institute of Remote Sensing Equipment, Beijing 100854, China)

Abstract: Infrared low-background detection technology is mainly used in space environment, the sensitivity of
detection system has a gret relationship with the background radiation of detection system. How to effectively
suppress the background radiation of detection system has always been the important research direction. And
recognition has been a research hotspot in infrared field, adding the detection spectrum is the most effective way
to get the features of target. An infrared multi-band detection technology based on optical lens local refrigeration
and optical spiltter was introduced. Firstly, adopting the idea of integrated design with optical system and
detector, integrate local optical system into the infrared detector and refrigeration with infrared FPA, then dividing
the two lights by optical spiltter, which achieved dual-band ability, if the dual-band FPA was used in the future,
the system can have the multi-band ability. Comparing the results of self-radiation under different optical types by
the simulation of optical self-radiation, it can be seen that the background radiation of this technology is reduced
to 1/4 of the ordinary temperature optical system, the sensitivity has also been greatly improved. This technology
has obvious advantages and great potential.
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Fig.1 Ordinary temperature optical system of refraction-reflection
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Fig.2 Low temperature optical system of refraction-reflection
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Fig.3 Detection system based on dual-band FPA
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Fig.4 Dual-band detection system by optical splitter
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Tab.1 Self-radiation analysis of optical system

Wave band: 7.5-10.5 um; Optical field of view: 2.5°x2.5°; f/#=2; Optical reflectivity: 99.2%;

Parameter .. .. ..
Lens transmission: 98.5%; Metal absorptivity: 20%; Metal reflectivity: 80%
Ordinary temperature optical system of . o Low temperature optical system of
Type . . Coaxial four anti optical system X .
refraction-reflection refraction-reflection
Energy of self- s s 6
radiation/W 2.6x10 1.47x10 6.5%10
Equivalent blackbody 223 204 183

temperature/K
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Fig.5 Dual-band detection system by optical splitter based on ordinary

temperature refraction-reflection optical system
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Tab.2 D* analysis

Stacked dual FPA(183 K)

Two FPA(183 K)

NEQ(ph-cm®s™") D*(cm-Hz">W™)

Band 1: 4x10"; Band 1: 4.2x10";

Band 2: 6x10" Band 2: 3x10"!

NEQ(ph-cm®s™) D*(cm-Hz"*W™)

Band 1: 1.22x10'!; Band 1: 8x10';

Band 2: 2.15x10" Band 2: 510"
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Tab.3 Ability analysis of three different dual-band detection systems

Ordinary temperature refraction-reflection

TYPE dual-band detection system

Dual-FPA detection system

Low temperature refraction-reflection
dual-band detection system

Band 1: 7-8.5 um;

Band 2: 10-11.5 pm;
Optical field of view: 2.5°%x2.5°;
JH=2;

Equivalent blackbody

Main parameter

temperature: 220 K;
Int: 1.5 ms;

Band 1 D*: 4x10" (cm-Hz"*W™);
Band 2 D*: 2.5x10" (cm-Hz">W™);

Theory parameter by

calculation

Band 1: 7-8.5 um;
Band 2: 10-11.5 pm;
Optical field of view: 2.5°%2.5°%;

Equivalent blackbody
temperatur: 183 K;

Band 1 D*:4.2x10" (cm-Hz"*-W™);
Band 2 D*:3x10" (cm-Hz">-W™);

Band 1: 7-8.5 pm;

Band 2: 10-11.5 pm;
Optical field of view: 2.5°x2.5%;
=2 =2
Equivalent blackbody

temperatur: 183 K;

Int: 6 ms;
Band 1 D*: 8x10" (cm-Hz"*W™);
Band 2 D*: 5x10" (cm-Hz"*W™);

Int: 3 ms;

NEFD(W/cm?) Band 1: 0.6x107*; Band 2: 0.85x10™"*  Band 1: 0.34x10™'*; Band 2: 0.6x10™"*  Band 1: 0.13x10"'%; Band 2: 0.26x10™"
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