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u(x′, y′) = t(ρ, θ)
exp(ikρ2/2f)

iλf

∫ ∫

P (x, y)U (x, y)× exp[−i(xx′ + yy′)k/f ]dxdy ,
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Twelve-Sector Phase Mask Stellar Coronagraph: Numerical

Simulation and Fabrication

HUA Yi-lei, XIE Chang-qing

(Key Laboratory of Microelectronic Devices and Integrated Technology, Institute of Microelectronics of

Chinese Academy of Sciences, Beijing 100029)

Abstract: In this work, we propose a type of stellar coronagraph with a twelve-sector phase

mask. This phase-mask, which can divide the airy disk into twelve parts with π phase differ-

ence between two adjacent sectors, is used to replace the amplitude mask in the conventional

Lyot coronagraph. The incident light from a distant star is focused on an airy disk . After

being focused by a lens, the star light is projected out of the Lyot stop and is weakened dra-

matically. As light from the planet is not on the center of the phase-mask, it is less affected

by the coronagraph and thus easier to be detected. Results from numerical simulations are

presented for coronagraph based on scalar diffraction theory. The twelve-sector phase-mask

is also fabricated and tested on a sheet of quartz by using nanofabrication method.

Key words: coronagraph; phase-mask; airy disk


