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Proposal of Starshade Technology Demonstration Mission and Conceptual Design of

Demonstration Nano-satellite
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Starshade system has been proposed for a direct observation of exoplanets by NASA. The Starshade consists of a space telescope
and an occulter. The occulter that they have proposed is a large deployable thin truss structure that seems to be complicated and
expensive system. Therefore, the author has proposed to apply Self-Deployable Membrane Truss (SDMT) to the occulter system.
SDMT is lightweight, and has superior storage and deployment capability, so that the author consider it is suitable for the occulter.
It is important to verify the basic technology required for Starshade in space before the Starshade mission will be realized. This
paper proposes the objectives, success criteria, and mission sequence of the Starshade technology demonstration mission using
microsatellite. In addition, this paper provides the conceptual design of occulter structure and the satellite bus system including
the structural, power, thermal, propulsion, and radio-link analysis results.
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Table 2 Mission objectives
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Table 4 Natural frequency and stiffness requirement
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Table 5 Power consumption and DOD
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Table 10 Design and analysis of radio-link

TV Furyry R
IE1E AL 2100 MHz 2400 MHz 2200 MHz
T 10 Mbps 1.875 Mbps 4.8 kbps
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=15 ANT 7 A 7 dBi 49.3 dBi 8 dBi
%15 C/No 111.3 dBHz 93.7 dBHz 54.1 dBHz
Rk C/No 82.5 dBHz 75.2 dBHz 44.3 dBHz
Flfg~— 0 28.8 dB 18.5 dB 9.8 dB
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