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Study on Chromatic Aberration Correction of 10 Meter Large Aperture
Membrane Diffractive Primary Lens

REN Zhi-bin, HU Jia-sheng, TANG Hong-lang, JIN Xin
(School of Astronautics, Harbin Institute of Technology . Harbin 150001, China)

Abstract: The imaging and dispersion characteristics of membrane diffraction primary lens were studied,
and the strong dispersion of diffraction primary lens was corrected by using the reflective achromatic
optical light path with diffractive optical surface. Thus, the membrane diffractive optical system with an
aperture of 10 m and a total length of 115. 73 m was designed with the waveband of 40 nm, the field of
view of 0.02°. The results show that, the focal length difference between the two edge wavelength of
0.58 pm and 0. 62 pm decreases from 5. 34 m to 17. 27 pym by uing the achromatic optical path. This
study presents a design method for the imaging system with membrane diffraction primary lens, which
can provide references for the engineering research of the large aperture membrane diffraction imaging
system.
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Table 1 Structure parameters of achromatic diffraction imaging system

Surface Radius/m Thickness/m Diameter/m
1 oo 100. 000 10
2 —12.729 —3.070 2.914
3 —9.290 18. 800 1. 904
4 —10. 442 —14. 000 3.418
) o 3.167 1. 000
Image co — 7.021X10°°
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