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Abstract: In order to monitor space targets and space debris, a refractive-diffractive optical imaging
system with wide field of view and large relative aperture was designed. Parameters and working prin-
ciple of the system, as well as the way of achromatic and athermal design based on the refractive-dif-
{ractive lens was studied. Firstly, the structure and principle of the space target surveillance system
were introduced, and the design parameters of the optical system were established according to the re-
quirements. Then, the optical system was optimized via refractive-diffractive lens, including focal
zoom, adjustment of aperture and field, aberration correction and etc. The performance of the system
was further optimized by the analysis of system encircled energy, RMS radius of spot diagram, MTF,
color and distortion aberration. Finally, the values of MTF at different temperatures were analyzed.
The results indicate that the system exhibits a total length of 63. 4 mm, field of view of 25°X25°, fo-

cal length of 32. 33 mm and clear aperture of 20. 2 mm. With the refractive-diffractive lens, the lateral
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color is —0. 828 pm. The MTF values of all field are above 0. 6 at the temperature of —50, 20, 70 ‘C. The

refractive-diffractive optical imaging system can achieved achromatism and athermalization, thus its imaging

performance is stable and fine.
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Tab.1 Parameters of space target surveillance system

Parameter Value
Waveband Visible spectrum
Field of view/ (%) 25X 25
Primary wavelength/nm 546
F/# 1.6
Focal length/mm 32.33
Back focal length/mm >10
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Fig. 2 Evolution from reflective lens to diffractive

lens
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Fig. 4 Layout of space target surveillance optical

system
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Fig. 11 MTF curves at different temperatures
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0°T 0. 850 0. 861 0. 750
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8°S 0. 780 0. 860 0. 807
10°T 0. 566 0.795 0. 835
10°S 0.729 0. 785 0.748
12.5°T 0. 687 0. 744 0.699
12.5°S 0.662 0. 663 0.613
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