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Abstract

Solar sails are currently being widely used for various space
applications, including deep space missions. While most of these
applications are studied within the framework of the Sun-Earth
three-body problem, limited research has been conducted to explore
the potential of solar sails in the Earth-Moon three-body problem.
The aim of this paper is to identify new periodic orbits for solar sails
within the context of the Earth-Moon three-body problem. By
incorporating the acceleration caused by solar sail radiation
pressure into the Earth-Moon three-body problem, the system
becomes non-autonomous, requiring different methods for
extracting periodic orbits. In this study, the identification of
periodic orbits for solar sails in the circular restricted Earth-Moon
three-body problem is formulated as a two-point boundary value
problem. Initially, preliminary guesses for periodic orbits of a
simple spacecraft, without considering solar sail acceleration, are
obtained using a Poincaré map. Then, the precise initial conditions
for the periodic orbits of the solar sail are determined through a
differential correction algorithm. To validate the proposed
approach, the resulting orbits are plotted and their stability is
compared with the periodic orbits of a spacecraft without a solar
sail.
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