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Abstract: In the present paper the swing-by maneuvers are studied and clas-
sified under the model given by the three-dimensional restricted three-body
problem. The modification in the orbit of the spacecraft due to the close ap-
proach is shown in plots that specify from which type of orbits the spacecraft
is coming and to which type it is going. The results generated here are used
to solve optimal problems, such as finding trajectories that satisfy some given
constraints (such as achieving an escape or a capture) with some parameters
being extremized (position, velocity, etc...).
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1 Introduction

Applications of the swing-by technique can be found in several publications in the lit-
erature [1 – 9]. In the present paper the swing-by maneuvers are studied and classified
under the model given by the three-dimensional circular restricted three-body problem.
The goal is to simulate a large variety of initial conditions for those orbits and classify
them according to the effects caused by the close approach in the orbit of the spacecraft.
This swing-by is assumed to be performed around the secondary body of the system. For
a large number of values of these three variables, the equations of motion are integrated
numerically forward and backward in time, until the spacecraft is at a distance that
can be considered far enough from M2. It is necessary to integrate in both directions
of time because the set of initial conditions used gives information about the spacecraft
exactly at the moment of the closest approach. At these two points, the effect of M2

can be neglected and the system formed by M1 and the spacecraft can be considered a
two-body system. At these two points, two-body celestial mechanics formulas are valid

c© 2005 Informath Publishing Group/1562-8353 (print)/1813-7383 (online)/www.e-ndst.kiev.ua 39


