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Study on Membrane and lts Storage Method for Occulter Composed of Self-Deployable Structure
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Starshade system has been proposed that enables the direct observation of exoplanets by locating a large membrane shield called

occulter between the star and the space telescope to block the stellar light. The author has been studying on a Self-Deployable

Membrane Truss (SDMT) consisted of a membrane and self-extensible booms and considering the application of SDMT to the occulter.

This paper shows the materials that can be used for the membrane of the occulter and selects the best one among them. The diameter

of the occulter is supposed to be about 50m, so it needs to be stored as small as possible. Therefore, the author proposes a folding

and storing method of the occulter using SDMT.
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Fig. 2 Configuration of Self-Deployable Membrane Truss
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Fig. 4 Modular membrane(left) and modular truss(right)
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Fig. 7 Black polyimide

Table 2 Specification of black polyimide

Product PMB025
Thickness 25 pm
Heat Shrinkage +0.2 %
Tensile Strength 88.3 MPa
Elongation =20 %
Transmittance 0%
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Fig. 8 Transparent polyimide

Table 3 Specification of transparent polyimide

Product TORMED Type X
Thickness 25 pm

Heat Shrinkage -0.14 %

Tensile Strength 160 MPa
Elongation 25 %
Transmittance 88%

Refractive Index 1.68 %
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Fig. 10 Flow of drawing a folding pattern
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Fig. 13 Folded membrane by bellow folding
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Fig. 14 Folding pattern of fold2



Fig. 16 Bent tip plate by fold2
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Fig. 18 Deployment flow of stored membrane by fold3

Fig. 19 Stored membrane by fold3 with plate
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Fig. 20 Tip plate when deployed (left) and stored (right)
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Fig. 21 Size of stored modular membrane
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