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Abstract. The rectilinear elliptic restricted Three Body Problem (TBP) is the limiting
case of the elliptic restricted TBP when the motion of the primaries is bounded and takes
place on a bounded interval of a straight line. The relative motion of the primaries is
described by a Keplerian ellipse with eccentricity ep = 1 where collision is assumed to be
a non-singular point. This rectilinear model has been proposed as a starting model for
studying the dynamics of motion around highly eccentric binary systems. Broucke (1969)
explored the rectilinear problem and obtained isolating periodic orbits for mass parameter
µ = 0.5 (equal masses of the primaries). Some of these orbits has been continued for
smaller µ values. All orbits obtained by Broucke evolve relatively close to primaries and
are very unstable. In our study we extend the above mentioned computations and locate
the isolated periodic orbits for µ = 0.5. Then we determine the families of symmetric
periodic orbits by using continuation with respect to µ by reducing its value almost to
zero. Preliminaries studies show that all periodic orbit computed (not very far from the
primaries) are unstable. However, FLI maps of dynamical stability indicate the existence
of regions of stability in phase space. The rectilinear model is directly extended to the
classical elliptic TBP by setting ep < 1. Thus we can use these results in order to
obtain periodic orbits and stability domains for the motion of small planets around highly
eccentric binary systems and compare our results with other numerical studies.
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