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Table 1 Design index of airborne mid-wave infrared

off-axis two-mirror optical system
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Table 2 Structural parameters of coaxial

two-mirror system
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Fig.2 Structure diagram of coaxial two-mirror system
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Fig.3 Structure Diagram of the off-axis two-mirror

optical system
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Table 3 Optimized freeform surface coefficient
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Fig. 5 MTF curve of off-axis two-mirror optical system
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Design of Airborne Mid-Wave Infrared Off-Axis Two-Mirror
Optical System

WU Chao YANG Li-hong ZHAO Chen-xi LI Min-min ZHANG Jing-jing

( School of Photoelectric Engineering, Xi’an Technology University, Xi’an 710021, China )

Abstract In order to solve the limitations of existing optical systems in airborne and other fields, optical free-form
surfaces with rich degrees of freedom are introduced to design a small ' number, large field of view, and lighter airborne
mid-wave infrared off-axis two-mirror optical system. The reflective optical system is adopted to eliminate light occlusion
by off-axis, and the free-form surface expressed by XY polynomials effectively balances the advanced aberrations by using
the first 6 terms. Finally, a medium-wave infrared optical system with a focal length of 240 mm, a field of view angle of
3.8° and an F number of 3 is obtained, and the system's Modulation Transfer Function (MTF) is close to the diffraction
limit in the full field of view, and the radius of the Root Mean Square (RMS) of each field of view is within 15 pm of the
cell size of a single detector, and the overall physical size is less than 190 mm (X) x190 mm (Y) x240 mm (Z). The final
results show that the system not only meets the imaging quality, but also has simple structure and good lightness, and can
be widely used in airborne ground reconnaissance imaging and other fields.

Key words airborne; off-axis two-mirror; freeform surfaces; small 7 number; XY polynomials



