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Fig. 1 The rotating frame in the binary asteroid system
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Table 2 Locations of the five libration points
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Table 3 Jacobi constant of the five libration points
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Table 4 Initial state of the resonant orbit families

pPiq x/km z/km y/ (ms™ z/ (m's™)
- 0.987 5 -0.0390 0.379 1 0.001 4
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’ 0.6109 -0.2180 0.55717 -0.0107
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' 1.0197 —0.236 8 0.382 4 0.003 3
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Table 5 Parameters of the resonant orbit families
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Dynamics of Resonant Orbits in the Irregular Gravitational Field

of a Binary Asteroid System

CUI Shuhao', WANG Yue', ZHANG Ruikang”

(1. School of Astronautic, Beihang University,

Beijing 102206, China;

2. Beijing Institute of Spacecraft System Engineering, Beijing 100094, China)

Abstract: This paper applied a polyhedron-ellipsoid model to study the dynamics of resonant orbits near the binary system,

with the binary system 66391 Moshup as an example. A series of resonant orbital families were calculated the shooting method and

continuation method, and the stability and bifurcation of the orbital families were analyzed. Finally, homoclinic connections

between resonant orbits were computed by using invariant manifolds. The research shows that no strict planar resonant orbit exists

because of the asymmetry of the gravitational field, and the orbital stability and bifurcation have also been affected. In addition, the

availability of designing transfer trajectories through resonant orbits was also demonstrated.

Keywords: binary asteroid system; polyhedron-ellipsoid model; resonant orbit; stability; orbital transfer

Highlights:

e An orbital dynamical model near the binary asteroid system is established based on the polyhedron-ellipsoid model.

e Resonant orbital families are calculated and their stability and bifurcation characteristics are analyzed.

e Homoclinic transfers between resonant orbits are computed using invariant manifolds.
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