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Concept Design of Occulter Using Modular Self-Deployable Membrane Truss
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As one of the methods to directly observe exoplanets, starshade system has been proposed that enables the direct observation by
blocking the stellar light using a large membrane shield called occulter set between the star and the space telescope. The author
has been studying on a Self-Deployable Membrane Truss (SDMT) consisted of a membrane and self-extensible booms that have
high spring back effect and can be rolled-up into small volume, and expect that the starshade mission can be more reliably achieved
at lower costs by using SDMT as the occulter. However, the occulter of several tens of meters requires a large area and many
workers when manufacture and assembly. These problems can be solved by dividing the whole structure into some modules. In
this paper, a method to construct occulter using modular SDMT is proposed, i.e. the truss layout that could divide the whole
structure into some modules is shown with the stored and deployed configuration of SDMT. In addition, the membrane in a module
is designed to avoid the leak of the stellar light when all modules are coupled to configure the occulter, and the folding and storage
method of the membrane is shown. Also, it found that the occulter can be in self-equilibrium state by adjusting the membrane

shape, length and attachment of the boom.
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Fig.6 Constitution of a module
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Fig.7 Stored truss
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(b) Forces applied to nodeb
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(b) Deformation of boom
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