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Fig. 1 Earth/Moon shadow
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Table1 The Earth/Moon shadow projection radius of the yz
plane at Earth Moon L2 libration point
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Fig. 3 Earth/Moon umbra scattergram in Earth Moon L2 libration point yz
plane (blue-Earth, green-Moon)
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Table 2 Relay satellite halo orbit long shadow examples (start of first penumbra in continue circles is initial point of relative day)
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Fig. 4 Unstable manifold (green) and stable manifold (red) based on
Earth-Moon L2 libration point halo orbit
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Table 3 Relay satellite halo orbit long shadow phasing examples
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Long Shadow of Relay Satellite Around Earth-Moon L2 Libration Point

LIANG Weiguang, LIU Lei, LIU Yong, MA Chuanling

(Beijing Aerospace Control Center, Beijing 100094, China)

Abstract: During the flight of relay satellite around Earth-Moon L2 libration point, there will be shadows caused by Earth

and Moon. Some of the shadow durations are very long. Satellite platform security would be threatened when relay satellite in the

long shadow period. Based on the engineering objective of lunar far side soft landing exploration and the halo orbit features of the

relay satellite around the Earth-Moon L2 libration point, long shadows characteristics are analyzed, such as the distributions, and

the correlations of shadow durations to halo orbit phase, amplitude, and configuration. Long shadow avoidance strategies and

applicable scopes are discussed. Research results provide analysis method and solutions to long shadows of relay satellite around

Earth-Moon L2 libration point.
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High lights:

® Analysis methods orbit long shadow around Earth-Moon L2 libration point were designed.

e Characteristics of orbit long shadow around Earth-Moon L2 libration point were summarized.

e Avoidance strategies of long shadow of relay satellite around Earth-Moon L2 libration point were designed for Earth-Moon relay

communication.
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