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Abstract

The low-thrust version of the fuel-optimal transféetween periodic orbits with different energieshe vicinity
of five libration points is exploited deeply in th&rcular Restricted Three-Body Problem. Indireptimization
technique incorporated with constraint gradienterigployed to further improve the computational céincy and
accuracy of the algorithm. The required optimaugtrmagnitude and direction can be determined ¢aterthe
bridging trajectory that connects the invariant if@ds. A hierarchical design strategy dividing tbenstraint set is
proposed to seek the optimal solution when the Ipmbcannot be solved directly. Meanwhile, the sSohut
procedure and the value ranges of used variabdestemmarized. To highlight the effectivity of tmarisfer scheme
and aim at different types of libration point oshitransfer trajectories between some sample oribitduding
Lyapunov orbits, planar orbits, halo orbits, axigbits, vertical orbits and butterfly orbits forlibeear and triangular
libration points, are investigated with variouseimf flight. Numerical results show that the fuehsumption varies
from a few kilograms to tens of kilograms, relatedthe locations and the types of mission orbitsvaeli as the
corresponding invariant manifold structures, andidates that the low-thrust transfers may be a fi@akoption
for the extended science missions around diffdilergtion points.
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1. Introduction

The dynamical structure associated with the fivettEMoon libration points could become primary ltboas
for performing space science missions with higHgrarance requirements, such as designing suitaatess for
long-duration activities, enhancing the opport@sitfor interplanetary exploration, and supportimg development
of facilities on the Moon’s surface [1-4]. The firgarth-Moon libration point mission, i.e., ARTEMI®as
successfully demonstrated the validity of the lulifaration point orbits (LPOs) to navigate and penfi station-

keeping operations. The two probes of the five THEMrobes, named P1 and P2, primarily arrived @t iisajous
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