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The design of MWIR/LWIR multiple FOV optical system

ZHANG Liang, MAO Xin, WANG He-Long
(The Electro-optical Equipments Institute of AVIC, Luoyang 471023)

Abstract: The design of an infrared multiple FOV optical system with a MWIR/LWIR dual-band staring focal plane ar-
ray detector was introduced. Wide medium narrow FOV was realized by inserting different sets of lens groups in narrow
optical path. The harmonic diffraction theory and aspheric design method were used in the aberration balance. The oper-
ating wavelength region is 3 to 5 ym and 7.7 t0 9.5 pm, F-number is 3, and zoom ratio is 18: 1. The results indicate
that the modulation transfer functions (MTF) of all FOV are approaching to diffraction limit, 70 percent medium-wave
infrared encircled energy and 60 percent long-wave infrared encircled energy are concentrated in one pixel of detector.
Moreover, it could obtain well optical performance in all temperature range. The dual-band optical system could be

widely applied in military and civilian opto-electronic detective fields.
Key words: dual-band; multiple FOV; harmonic diffraction; temperature analysis
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Fig.1 Contrast of diffraction lens and harmonic lens
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Fig.2 Principle layout of multiple FOV zoom optical system
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Germanium 2.0~17.0 4.024 2 4.000 3 396
K3 SeigisinE Gallium Arsenide 0.9 ~16.0 3.324 6 3.2952 148
Fig.3 Diagram of ray trace GASIR 1.0~14.0 2.5116 2.496 0 55
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Table 1 Design requirements

3.7~4.8 um (MW)

Spectral range
7.7~9.5 pm(LW)

1.6°(NFOV)
Field of view (FOV) 5.2°(MFOV)
30° (WFOV)
F-number /3
Entrance pupil diameter 140 mm
Overall length 420 mm
Temperature Tange -40T ~60C
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Table 3 Optical initial structure parameters

Lens group Focal length(mm) d;,(mm) dys(mm)
L 376.75 — _
L,(*h#i5%) 55.08 40 90
Ly (P l3%) 95.52 — —
L,(55483%) 9.626 25 115
Ly (5E05%) 81.76 — —
L, 19.86 — —
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Fig.5 Diagram of ray trace
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