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Design of Long-wave image square scanning optical
system based on double optical wedges

JIANG Zikang, LIU Xin*, LI Xiaojie, LI Fusheng, CHEN Qingshan,LV Yong
(School of Instrumentation Science and Optoelectronic Engineering, Beijing Information Science &.

Technology University, Beijing 100192, China)

Abstract: Aiming at the shortcomings of traditional long-wave infrared detection optical system in large field of view ap-
plication, such as limited field of view, large overall structure size and high weight, a long-wave image scanning optical sys-
tem based on double wedge deflection is designed. By introducing a dual-wedge rotation scanning mechanism, the system
achieves a wide range of field of view acquisition on the basis of ensuring imaging performance, which is conducive to the
miniaturization and lightweight of the system. The overall optical structure is composed of a front telescope optical system, a
double wedge scanning unit and a back-end imaging optical system. The pre-telescope part adopts the Kepler structure,
which provides convenience for the matching of the exit pupil and the entrance pupil of the system by using the characteristics
of the middle real image plane, and also reduces the coupling difficulty of the subsequent scanning and imaging module. The
imaging optical system is optimized around the long-wave infrared working band, which realizes the pupil matching with the
front telescope system, and takes into account the larger relative aperture and better image quality performance. Finally, the
front telescope system is coupled with the imaging system, and the image scanning is realized by combining the two optical
wedges. The system can obtain an object scanning range of % 25°. In the working band of 8 ~ 12 pm, the modulation trans-

fer function of the system at 42 Ip / mm is greater than 0.3, and the radius of the dispersion spot is less than 8 pm. It shows
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that the design has good imaging quality and can meet the application requirements of long-wave infrared large field scanning
ing optical system; optical design
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