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The Design of MWIR Staring Wide FOV Optical System Based on GEO Orbit
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Abstract: Geostationary Orbit (GEO) staring imaging technology is an important field of aerospace remote
sensing technology research. A wide FOV of high-resolution secondary imaging optical system is realized by
optical power distribution, materials athermal design and ray height control. Combined with the actual
processing and detection level, the aspheric design method is used in the aberration balance. Finally,
temperature adaptability is discussed. The designed optical system has a full field of view of 18°X18°, the
IFOV is 72urad. The results indicate that the modulation transfer functions (MTF) of all FOV at Nyquist
frequency (16.7 Ip/mm) are larger than 0.7, 83% infrared encircled energy is concentrated in one pixel.
Moreover, it could obtain well cold aperture efficiency of 98%. The staring wide FOV optical system could
be widely applied in infrared detection camera and high sensitivity astronomy satellite in GEO orbit and
other fields.
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Table 1 Optical design parameters
parameter value
effective focal length 400 mm
entrance pupil diameter 180mm
field of view 18°X18°
MTF (@17 lp/mm) =0.6
waveband 3.5um~5pum
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Fig.2 Schematic drawing of a re-imaging optical system
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Table 2 The initial distribution of optical power

System structure Power value
Ly $=0.0058543
L, #=0.0450396
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Fig.3 Diagram of ray trace
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Fig.4 MTF curves of optical system
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Fig.7 Schematic drawing of exit pupil position

Fig.5 Encircled energy distribution
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Fig.8 Exit pupil size in Full field

Fig.6 Distortion of optical system
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