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WXHNEDOEE
Motion around Triangular Lagrange Points Perturbed by Other Bodies

We discovered a dramatically large difference in the motion of a test
particle in the vicinity of triangular Lagrange points, L4 and L5, between the
restricted threebody and the N-body (N >= 4) problems. We revealed that this is
caused by the forced oscillation term due to the third and other perturbing
bodies since the net of gravity force of the primary and secondary bodies almost
vanishes around the Lagrange points in the corotational coordinate system.
Taking into account the direct effects of the other perturbing bodies including
the effects of their eccentricities up to the second order, we constructed an
analytical theory of the motion of the test particle being linear with respect
to the magnitude of departure from the Lagrange points, in the planar restricted
N-body problem. We compared our analytical solution with a numerical integration
and confirmed that the solution represents the linear part of the true solution
so well that the residuals are only due to the non-linear effect of the primary
and the secondary system mainly which we ignored. By using the solution, we
discussed the global aspects of the orbit such as the existence region or the
averaged position. The results will be useful in designing the orbit of near-
future space missions to be located in the vicinity of the triangular Lagrange

points.
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