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Abstract: In order to realize the target of light and small, low radiation and large field of view of the long-
wave infrared catadioptric optical system for deep-space low-temperature target detection, the local cooling
optical system, topology optimization, metal-based mirror design, additive manufacturing, Single Point Dia-

mond Turning (SPDT) for metal mirrors and surface modification are studied. First of all, a compact cata-
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dioptric optical system with partially cooled is designed, in which the aperture is 55 millimeters, the focal
length is 110 millimeters and the field of view is 4 degrees by 4 degrees. Secondly, the primary mirror as-
sembly, the secondary mirror assembly and the connecting baffle are designed using the topology optimiza-
tion theory, and the third order mode and fourth order mode reach 1213.7 Hz. Then, the front group optical
mirrors assembly are developed by means of additive manufacturing, SPDT, surface modification and sur-
face gold plating. We complete the optical mechanical assembly using the centering assembly method. Fi-
nally, the performance of the system after optical mechanical centering is tested. The test results show that
the Modulation Transfer Function (MTF) curves of the optical system reach the diffraction limit in the whole
field of views, and the weight is only 96.04 grams. Additive manufacturing method can be used as an effect-

ive means to improve the performance of optical systems.
Key words: optical system; metal mirrors; additive manufacturing; local cooling optical system; topology op-

timization
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