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Fig.1 Trajectory generated after impulse applied
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Fig.2 Generated trajectonies after impulse applied at

different positions on the circular orbit
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Fig.3 Reachable domain of ellipue orbit
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Fig.4 Distance from satellite to earth and the apogees
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and the outer envelope
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Study on Reachable Domain for Satellite Trajectory with

Coplanar Impulse Applied

XUE Dan, LI Jun-feng, BaoYin He-xi
(School of Aerospace, Tsinghua University, Beijing 100084, China)

Abstract: This paper studies the reachable domain for satellite trajectory generated after coplanar single impulse with fixed

magnitude and arbitrary direction applied at any point of the initial orbit. On the assumption that the magnitude of mpulse is

small, all the generated trajectories are ellipses. The reachable domain is revealed respectively for imual circular orbit and inital

elliptic orbit with small eccentricity. For the former case, the reachable domain is proved to be a ring, and the explicit formulas of

the envelopes are given. For the latter case, the envelopes of the reachable domain are described approximately by wwo ellipses,

and 1t shows that the envelopes consist of the points which have a discrepancy of about 180° in true anomalies with the points where

impulse is applied respectively on the trajectories generated after impulse parallel to the initial velocity applied.

Key words: Satellite wajectory; Impulse; Reachable domain; Envelope



