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A novel compact large relative aperture visible optical system
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2. Xi'an Institute of Optics and Precision Mechanics, Chinese Academy of Sciences, Xi'an 710119, China)

Abstract: Based on the special chromatic aberration and thermal aberration of diffractive optical element,
which are used in optical system of visible camera for space debris, a novel compact and good image
quality large relative aperture space debris camera optical system was designed. The novel system solved
the problem that the conventional system had small relative aperture and complex structure. The novel
system had an effective focal length of 100 mm, a relative aperture of F/1.5, a field of view of 6°. The
system met the requirements of visible space debris camera in encirc energy, the dispersion spot diameter,
lateral color, distortion, athermalization and so on. This novel system had light weight, compact structure
and good image quality by using diffractive optical element, which provided a new idea for designing
visible space debris camera optical system.
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Tab.1 Parameters of system

Parameter Value
Wavelength range/pm 0.5-0.8
Primary wavelength/pum 0.65
Focal length/mm 100
Field of view/(°) 6
F—number 1.5
Optical transmission >80%
Back working length/mm >10
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Fig.1 Layout of optical system
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Tab.2 Parameters of lateral color(Unit:pm)

Parameter Short-long wave Short-reference wave
0° 0 0
0.9° -0.19 0.42
1.5° -0.27 0.73
2.1° —-0.24 1.08
3.0° —-0.03 1.75
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Tab.3 Diameter for 80% encircled energy

in different temperature(Unit: pm)

Temperature 0cC 20 C 40 C
0° 4.0 3.7 5.2
0.9° 4.7 4.1 5.7
1.5° 5.9 4.3 6.8
2.1° 7.3 5.1 7.7
3.0° 8.5 7.4 8.3
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