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Analysis and Design of Optical System for the Infrared and Ultraviolet Warning
in the Near-space

WANG Wen-cong, JIN Dong-dong, LI Wen-bin, HU Hui-jun, SHI Yu-feng, CHU Xin-bo, LUO Yu-xiang, SHAO Si-pei

(Shandong Aerospace Electro-technology Institute, Yantai 264000, China)

Abstract: The relevant development status of solar blind ultraviolet and infrared warning is reviewed. Accord-
ing to current application demands for the missile warning payload in near-space, a dual-band early warning system
is presented, which covers the solar blind ultraviolet 250~280 nm and middle wavelength infrared (MWIR) 3 000~5
000 nm. The dual-band system is used to realize the detection and warning to military targets such as missile, which
can effectively reduce the false alarm rate. A three-mirror off-axis system is taken as the main anti-optical system
and the splitter is used to realize beam splitting on two spectral bands. According to the detector used by the optical
systems on two bands and the corresponding application needs, the structure calculation and optical design of the op-
tical system are completed. After the design is completed, the modulation transfer function (MTF) of two bands of the
optical system at Nyquist frequency are solar blind ultraviolet MTF>0.8@39 lp/mm and MWIR MTF>0.8@17 lp/mm
respectively. The maximum root mean square (RMS) spot diameter of two optical systems is smaller than the size of a
detector and the single cell energy concentration is greater than 80%.
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