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Celestial mechanics is an object of study and inspiration for mathematicians and astronomers.
The initial goalwas to explain the motion of the Sun, the Moon and planets and to study its
stability. The stability.of the solar system is one of the oldest problems in theoretical physics,
dating back*o Isaac Newton. After Newton discoyered his famous laws of motion and gravity,

he used these to determine the motion of a single planet around the Sun and showed that the /.
planet followed an ellipse with the Sun at’one focus. The puzzle posed by Newton is whether

the net effect of these periodic forces on the planetary orbits averages to zero over long times,
so that the planets continue to follow orbits similaf to the ones they have today, or-whether
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The goal of this talk is to discuss the role of the singularities and their importance
in order to penefirate the intricate global dynamics of the problem main related to
the existence of (non) collision trajectories. Finally we show some recent (in)stability
results of a plethora of periodic motions and of collision orbits

via symplectic techniques.
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