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Performance Evaluation of Starshade Using Self-Deployable Membrane Truss
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The Starshade system is a system that directly observes exoplanets by putting large stellar light shield called occulter between the
space telescope and the star proposed by NASA /JPL. The shape of the currently proposed occulter is a petal shape which suppresses
the diffraction of the stellar light as much as possible. Since this shape has a curved outline unsuitable for the deployment structure,
the occulter is a very complex deployment style and its cost is expensive. In order to solve this problem, we are working on applying
Self-Deployable Membrane Truss (SDMT) to the occulter structure. The author proposes a new shape for applying SDMT to the
occulter. We evaluate the performance of the proposed shape by comparing the contrast distribution of the conventional shape and
new shape when the observation wavelength is changed, or the shape is deformed, or the attitude changes.
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Fig.2 Convex tape and Self-Deployable Membrane Truss
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Red : Polygonal outline
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Table 1 Parameters of analysis

Separation distance , 2 72000 km
Occulter maximum radius , R 25m
Optical shield radius , 7, 80m
Lower wavelength , A ;.\ 300 nm
Upper wavelength , A . 1100 nm
Dark region radius, p ;4,4 Im
Smoothness , d 0.1
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Table 2 Size of area of contrast average under 10"

Petal Type 450 [nm] 550 [nm] 650 [nm] 750 [nm]

Curved[m]  0.892 1.390 1.674 1.584
Polygonal [m]  0.685 0.835 0.932 1.052

Curved[m]  0.892 1.373 2499 2480
Polygonal [m]  0.892 1.373 2076 2.268

Curved[m]  0.892 1.373 2499 2491
Polygonal [m]  0.892 1.373 2499 2491

Petal Type  850[nm] 950 [nm] 1050 [nm]

Curved[m] 1566 1585 1027
Polygonal[m] 1192 1302 1027
Curved[m] 2118 1860  1.027
Polygonal[m] 2118 1860  1.027
Curved[m] 2118 1860  1.027
Polygonal[m] 2118 1860  1.027
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Fig. 12 Contrast when occulter is rotated 5 deg., 8petals

|, Dortrast average, log : -9.9818[-] 5 Gontra: o - —7.7453(-] 5

6 -6

05 7 05 4

E o N E »
> - -9 > -9
05 -10 05 -10

=1 0 1 -1 1
«[m] x[m]
(a) Curved (b) Polygonal

Fig. 13 Contrast when occulter is rotated 10 deg., 8petals
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