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Abstract. Comet 67P/Churyumov-Gerasimenko has been the target of the Rosetta
mission. A detailed knowledge of the long–term past dynamics of the comet would be a
useful complement to some of the outcomes of the experiments of the mission. However,
the past dynamic of the comets becomes rapidly uncertain for increasing time intervals
because of the close encounters and the resonances with the planets.
In this work we have analyzed the effect of chaos through 2 dimensional maps obtained
representing the fast Lyapunov indicator (FLI). We show that the main uncertainties
on the orbit determination is due to the interaction with Jupiter and using a suitably
modified FLI we are able to show that the main contribution to the chaotic behaviour
comes from the close encounters. The set of close encounters has a specific structure: the
collision manifold of the comet with Jupiter.
We show that the collision manifold appears as a set of curves: initial conditions on
different curves have close encounters with Jupiter at different epochs. The knowledge of
the collisional manifold allow us to test the effect of different forces models, for example the
effect of the more massive asteroids and of the variation of the parameters characterizing
the non gravitational forces. We show that small changes in the forces models generate
small changes in the distribution of the close encounters, therefore we can be confident on
the integration of large sets of initial conditions to obtain reliable statistical results even
on the long-term past dynamics.
On the basis of our study we find that the probability that the comet could have been
injected into the inner solar system from distances larger than 100 AU from the Sun in
the past 150000 years is about 60 percent.
Moreover, the analysis of the passages at perihelion over the past 60000 years shows that
half of the sample had about 40 passages with distances from the Sun smaller than 1.5AU
and about 1000 of passages with distances smaller than 3.5AU.
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