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Abstract: Microstructure membrane optics using surface microstructure on flat thin film to modulate wave can break
through these limitations and become an advanced space optical imaging technology. Through the research and
analysis of related technologies at home and abroad, this paper reviewed the advances of the membrane telescopes
and focused on membrane material, microstructure type and optical system design. The implementation of mem-
brane telescopes involves many interdisciplinary disciplines such as materials, space environment engineering,
nanofabrication technology, precision machinery binary optics and so on.
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Fig. 1 Modulation of light wave by the microstructure on thin film®!.
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Fig. 2 5 m foldable Fresnel diffractive lens®®.
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Fig. 3 Test of signal point with 532 nm laser sourcel®..
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Fig. 5 Image of the Saturn's ring with the Fresnel imager'"!.
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Fig. 7 (a) Microstructure lens. (b) Prototype. (c) Image performance near diffraction limits.

B8 & Ak T Ae(a)fe FBL IR e 1 1 £ 4(D).

Fig. 8 Diffractive lens with silica substrate (a) and with membrane substrate (b).
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Fig. 9 ®150 mm membrane system single point imaging performance (a) and discrimination chart (b).
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Fig. 10 &80 mm membrane telescope external scene images.
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Fig. 11 ®200 mm membrane telescope system hardware.
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Fig. 13  ®400 mm membrane telescope bar and complex scene target imagery.
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Fig. 14 ®400 mm membrane telescope bar and complex scene target imagery.
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Fig. 15 @400 mm membrane diffractive lens developed by
replication technology'®!.
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