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Calculating Two-Impulse Earth-Moon Transfers in the
Circular Restricted Three-Body Problem

1,2 . 1,2 . . 1,2 . 1,2
Zhang Ke *, Tan Minghu ", Lii Meibo *~, Xing Chao
1.College of Astronautics, Northwestern Polytechnical University, Xi’an 710072, China
2.National Key Laboratory of Aerospace Flight Dynamics at Northwestern Polytechnical University, Xi’an 710072, China

Abstract; A numerical differential method is developed for calculating the two-impulse trajectories for Earth-Moon
transfers in the circular restricted three-body problem ( CR3BP). By analyzing the initial and final states of the
spacecraft, the Newton-Raphson method is applied to deducing the differential equations of these transfers and the
periapsis map is introduced to guess the initial states. With the initial guess, the differential method yields the accu-
rate initial state within a few iterations and then the two-impulse Earth-Moon transfer will be accomplished. Espe-
cially for the spatial CR3BP, a simple design procedure is developed to deal with the problem that arises from more
unknown parameters. Thus, this method is applied not only to the planar CR3BP but also to the spatial CR3BP,
and their analysis indicates preliminarily that that this method can effectively enable a large set of two-impulse
Earth-Moon transfers to be computed numerically. Moreover, the two-impulse Earth-Moon trajectories and the

Moon-Earth return trajectories are mirror images of one another with aspect to the x-z plane or the x-axis.

Key words; calculations, differential equations, Newton-Raphson method, numerical methods, trajectories,

circular restricted three-body problem, differential correction, Earth-Moon transfer, two impulse





