%43 B% 40 bk T2 2014 4 4 A
Vol.43 No.4 Infrared and Laser Engineering Apr.2014

= EFE R ZHIERVBIEF REIL T
IR FAE

(1. BT LXRFE MRFE,EH HE 710072;
2. P EAFREGELFHEIMMAR, R /% 710119)

B E. AT EANSTAARIEN,RET —FZAHER L AEIRNAIES 2%, T LA,
KR LI AAAL P IR AL SN ARALA F R LR, AR £ R B, E ZR ALK T RGP B B A
AR E LA T TR EAL Z ST LR ARHLEFE A 1000 mm, AL A 1.2°, Kk Lo shARHL & FE 4 —250 mm, AL
Yk 2.75°, PR AL SM AR AL ZE A 500 mm, ALY A 1.38°, % J& T iR B AT AAAUE R 69w, R A MO Ik
PR KON B AR A R R, AT T AR F A G F R R T (2045 OC)/m Ry T ey
TR EA, 4 R A R AR B R

KER.: TRAR; Xex4E;  Z RS

RESES: TN216 XEktRERD: A XEHE: 1007-2276(2014)04—1188-06

Optical system design of multi-spectral camera for space debris
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Abstract: In order to detect the Space debris, a multi-spectral camera for Space debris was proposed.
The multi-spectral camera was consisted of visible camera, long-wave infrared (LWIR) camera and mid-
wave infrared (MWIR) camera. Three cameras used the primary mirror and secondary mirror together,
including correction lens in every camera in order to balance aberration. The focal length was 1 000 mm
and field of view was 1.2°for visible camera, and the focal length was 250 mm and field of view was
2.75° for LWIR camera, and the focal length was 500 mm and field of view was 1.38° for MWIR
camera. Some measures were taken to make sure the less degradation of MTF for thermal distortion, such
as a kind of material with good thermal property as mirror substrate to reduce surface distortion. The
modulation transfer function(MTF) of three cameras in condition of 20+5 C was analyzed, which showed
a good result for user’s requirement.
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Fig.1 Structure of catadioptric system
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Fig.2 Structure of visible camera
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Fig.4 Structure of MWIR camera
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Fig.8 MTF curves of visible camera at different temperatures
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Fig.10 MTF curves of LWIR camera at different temperatures
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