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Effect of Shape of Starshade on High-Contrast Imaging
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There has been proposed the Starshade that enables direct observation of exoplanet orbiting around the host star by arranging

membrane called occulter of several tens of meters radius between the space telescope and the star so that it blocks the light from

the stars to the telescope. This paper derives the electric field of the diffracted light when the occulter blocks the light of the star,

and calculates the optimal shape of the occulter to minimize the contrast. The shape of the occulter is like a flower petal, and the

optimal shape and the contrast at the pupil plane are obtained by assuming the number of the petals.
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Fig. 3 Apodized mask(Left) and petalized mask(Right)
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Table 1 Optimized parameter

Separation distance, z 72000 km
Occulter maximum radius, R 25m
Occulter radius discretization 4000
Lower wavelength, A ;. 300 nm
Upper wavelength , \ . 1100 nm
Dark region radius, pg,. 3m
Pupil plane maximum radius, p,,, ~ 25m
Pupil radius discretization 150
Smoothness, d 0.044
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Fig. 4 Optimized apodization function (Left) and contrast at
pupil plane(Right)
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Fig.5 Mean contrast across dark region with different
petalizations
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Fig. 6 Shape of occulter of 8petals(Left) and contrast at pupil
plane(Right)
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Fig. 7 Shape of occulter of 16petals(Left) and contrast at pupil
plane(Right)
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Fig. 8 Shape of occulter of 28petals(Left) and contrast at pupil
plane(Right)
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Fig. 9 Contrast at pupil plane in wavelengths
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Fig. 10 Comparison between optimized(blue) and
linearized(red)



Fig. 11 Contrast at pupil plane of linearized shape
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Fig. 12 Comparison between optimized(blue) and tip-
linearized(red)
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Fig. 13 Contrast at pupil plane(Left) and mean contrast of tip-
linearized shape(Right)
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Fig. 14 Comparison between optimized(blue) and root-
linearized(red)
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Fig. 15 Contrast at pupil plane(Left) and mean contrast of
root- linearized shape(Right)
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Table 2 Mean contrast across dark region(log scale)
Tip-inearized Root-inearized

-4.2212 -4.2775
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