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Numerical study on periodic solution of three-body problem under inhomogeneous
interaction potential
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For equal mass three-body system in classical mechanics interacting through
Lennard-Jones-type inhomogeneous potential, a model potential between atoms, there exist a lot of
figure-eight choreographic solutions in which three bodies move in the same eight shaped orbit
periodically. The solutions change shapes of the orbits by period T. We found that the solution
bifurcate, that the necessary and almost sufficient condition for the bifurcation is the change of
Morse index of the action functional, and that the bifurcated solution can be determined by the
variation functions responsible to the change of Morse index. Further, we developed a bifurcation
theory for periodic solution in n body system by action functional and the group theoretic

bifurcation theory.
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