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Abstract; A set of common aperture athermal catadioptric optical system with infrared dual bands is presented
for 320 X256 MWIR and LLWIR staring focal plane array detectors. The system works at the wavelength of
3.7-4.8 pm, 7.7-11.7 pm,and the environment temperature of 10-40 °C. Its working parameters are the ef-
fective focal length of 292 mmy, field of view of 1. 56°X 1. 875°, F/ # of 1. 93 and the cold shield efficiency of
100%. The LWIR system shares the primary mirror, secondary mirror and collimating lens with the MWIR
system. The beam splitting of the MWIR and LWIR is achieved by a spectroscope and their aberrations are e-
liminated by correcting lenses respectively. The design principle, design process and some considering factors
in engineering design moment are presented. By choosing appropriate optical materials, mechanical materials

and assigning the optical power, the common aperture athermal catadioptric optical system obtains good image
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quality during 10 °C to 40 “C. It shows good imaging quality, good machining ability, easy to be assemble,

and suitable for engineering applications.

Key words: optical design;infrared optical system; dual band imaging system; common aperture
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Fig. 1 Schematic of common aperture athermal infra-

red optical system with dual band
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Fig. 2 Layout of optical system
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Tab.1 Primary aberrations of IR dual band system

Aberration LWIR MWIR
Co-optics LWIR system Co-optics MWIR system
SA 0.084 512 —0.018 838 0. 084 631 —0.114 423
TCO 0.118 025 —0.047 577 0.118 393 —0. 275 286
TAS 0. 075 808 0. 006 962 0. 089 878 —0.139 413
SAS 0. 059 140 —0. 002 130 0.063 696 —0.070 859
PTB —0.482 759 —0.059 271 —0.449 501 —0.045 169
DST 0. 269 756 0.064 221 0.276 893 —0.063 744
PTZ 0. 003 970 —0.010 754 0. 002 209 0. 005 698
AX 0.025 182 —0. 040 226 0.020 651 —0.009 824
LAT —0.010 312 0.001 354 —0.010 271 0.007 424
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Tab.2 Encircled energies of a pitch in LWIR system

A= — ¢ 10 °C 40 °C
0 59. 94 57.63 59. 26

0.5 58. 82 56. 74 57. 47
0.7 58. 59 57. 66 55. 27
0.85 56. 99 56. 93 52. 69

1 55.23 54.03 53. 10
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Tab. 3 Encircled energies of a pitch in MWIR system

, it B
Rt — 0 10 °C 40 °C
0 81.58 81.63 81. 36
0.5 78.55 78. 80 77. 64
0.7 77.78 77.90 77. 44
0.85 77.35 76.76 77.69
1 75.84 74.92 76.07
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