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Fig. 1 Earth-center model with gravities perturbation of Sun

and Moon
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Fig. 2 Small-impulse and long-time transfer
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Fig. 3 High-impulse and short-time transfer

®1 AEEBHEMNVNHRBERS (AL J2000)

Table 1 Initial orbital states of two types of transfers
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Fig. 4 Sensitivity of short transfer to initial error
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Fig. 6 Relationship between velocity error and terminal derivation
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Sensitivity Analysis of Initial Error for the Trajectory to
the Sun-Earth Libration Point

WANG Yamin, QIAO Dong, CUI Pingyuan

(School of Aerospace Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The sensitivity of initial error for the transfer trajectory from lunar orbit to the Sun-Earth libration
point orbit was calculated and analyzed. First, the short and long transfer trajectories for this kind of transfer issue
were proposed. Then, the mathematical relation between initial error and terminal derivation was built. The relation
is found to be linear by numerical calculation. Finally, the reason why the linear relation existed and its applicable
conditions were explored by the first-order variation expression of initial error and terminal derivation. The result
indicated that the long transfer is more sensitive to initial error than short transfer and that the applicable conditions
for long transfer is stricter.

Key words: Sun-Earth libration point; Sun-Earth-Moon system; sensitivity analysis
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