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We determine the foliations of the phase space of four particular integrable Hamiltonian systems
obtained from the Kepler problem, namely the sidereal and the synodical Kepler Problem in the plane(
R2

)
and in the space

(
R3

)
. These problems differ in their formulation by the choice of the referentials

and by the dimension of the phase space.
These four Kepler problems have played a main role in Celestial Mechanics. Their importance

is justified: First, the study of an integrable problem allow us to obtain information about a non–
integrable problem sufficiently close to the integrable one. In fact this is the principle of perturbation
theory. Second, from the point of view of the applications, the sidereal is basic for the computation of
the planetary ephemerides and the synodical is the limit case of the non–integrable restricted circular
3-body problem when one of the masses of the two primaries tends to zero.

We determine the foliations of the phase space of these four Kepler problems by the orbits (i.e. we
characterize their global flow), and by fixing one, two or three independent first integrals in involution;
of course, at most three for the two spatial problems, and at most two for the two planar problems.


