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Dual-band infrared optical system design and image quality
evaluation

Li Peimao, Wang Xia, Jin Weiqi, Li Jiakun, Dun Xiong

(Key Laboratory of Photoelectronic Imaging Technology and System, Ministry of Education, School of Optoelectronics,

Beijing Institute of Technology, Beijing 100081, China)

Abstract: The dual -band/multi -band imaging technology get more and more attention. As a key part,
the dual -band optical systems, especially medium -wave infrared/long -wave infrared (MWIR/LWIR)
imaging systems, becomes one of hot issues research subjects. Catadioptric optical system, off-axis three-
reflection optical system and all-refractive optical system were designed, three dual-band imaging optical
systems and theirs imaging performance were analyzed. The sensor which can response MWIR and LWIR
at the same time was adopted. The main technical indicators are as follows: working waveband are 3-5 um
(MWIR) and 8-12 pm (LWIR), F/#=2, 20=5.74°, f'=100 mm, distortion of the whole field of view is
less than 2%, MTF is higher than 0.4 at 16.7 Ip/mm in the all field of view. The construction features of
the three dual -band imaging optical systems were analyzed and researched, the aberration curves and
MTF curves of this three optical systems were presented, the advantages and disadvantages of this three
optical systems were summarized.
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Fig.1 Catadioptric optical system
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Fig.4 Modulation transfer function curves
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Fig.6 Initial configuration of coaxial three-mirror system
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Tab.1 Parameters of coaxial three-mirror system and off-axis optimized system

Coaxial three—mirror system

Off-axis three-mirror system

Primary mirror ~ Secondary mirror ~ Third mirror Primary mirror ~ Secondary mirror ~ Third mirror
Radius/mm -333.33 -80 -114.29 -427.24 -145.29 -125.94
Separation/mm -100 100 -100 100 -80
Conic -38.63 -9.85 14.64 -1.23 -0.92
Decenter Y/mm - - 14.67 42.67 50
Tilt X/(°) - - 8.24 3.38 -1.89

23w} [l = R B R e AT B AR B, R
5 B B B = S S XU BT ANk R G s an & 7 f
Ny HE 8 T E M, RGN AR R KME N 1.8%, /T
TEPRRLAE 1 2% e REMIAR 22 I 9 iR | I
G2 R A 0.0498, /NT /4N, T & B A 95
(2K 5 1] 10 SR 72 G 1 el il 4% 3ek pR Bt 2k, i 11 mT
RGN MTF £ 28 irpR 40 KT 0.5, 1l AR T 48
FRELR ; 2GRS H A 11 FiR iR B4 76
R BUS R AR 3 7 R B R AE R 28 wm, /N T4

K7 Rz ER G
Fig.7 Catadioptric optical system
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Tab.2 Parameters of initial configuration and optimized configuration

Initial configuration

Optimized configuration

1st 2nd 3rd 4th 1st 2nd 3rd 4th
Material ZnSe Ge ZnS ZnSe ZnSe Ge ZnS ZnSe
R surface type Standard spherical Spherical Spherical Aspherical Spherical
R, surface type Standard spherical Aspherical Spherical Spherical Spherical
Focal length/mm -167 55 -63 75 -167 55 -63 75
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