692

=A
aff

J. of The Korean Society for Aeronautical and Space Sciences 43(8), 692-698(2015)
DOTL:http://dx.doi.org/10.5139/JKSAS.2015.43.8.692
ISSN 1225-1348(print), 2287-6871(online)

LY A% 34 249
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Preliminary Study on Interplanetary Trajectory Design using
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ABSTRACT

This paper represents a trajectory design and analysis technique which uses invariant
manifolds of the circular restricted three body problem. Instead of the classical patched
conic method based on 2-body problem, the equation of motion and dynamical behavior of
spacecraft in the circular restricted 3-body problem are introduced, and the characteristics
of Lyapunov orbits near libration points and their invariant manifolds are covered in this
paper. The trajectories from/to Lyapunov orbits are numerically generated with invariant
manifolds in the Earth-moon system. The trajectories in the Sun-Jupiter system are also
analyzed with various initial conditions in the boundary surface. These methods can be

effectively applied to interplanetary trajectory designs.
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Table 1. Libration Points in EM System
Hyd | x(Du) y(DU) x(km) y(km)

L1 0.8369139 0 321699.67 0

L2 1.1556831 0 444230.72 0

L3 |-1.0050627 0 -386334.06 0

L4 |0.4878491| 0.8660254 | 187523.37 | 332889.77

L5 |0.4878491 | -0.8660254 | 187523.37 | —332889.77

DU: Distance Unit, 1 DU=380,000km(EM System)
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Fig. 4. Example of Zero Velocity Surface
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Fig. 5. Lyapunov Orbits in EM System
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Fig. 6. Lyapunov Orbits in SJ System
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