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Figure 2.3.2. Rotating coordinate frame. The planar circular restricted three-body

problem as viewed, not in an inertial frame, but in the rotating frame, where m1 and

m2 are at fixed positions along the x-axis. As with the previous figure, the z-axis is not

shown.

is well illustrated by the double spherical pendulum.2

For example, in the comet resonance problem considered in Koon, Lo,
Marsden, and Ross [2000], the inertial frame, Figure 2.3.3(a), gives little
insight into the dynamics of the comet resonance transition. However, when
the comet undergoing a resonance transition has its motion viewed in the
sun-Jupiter rotating frame, one can clearly observes more structure. For
example, comets come near to the libration points, L1 and L2, to pass
from beyond Jupiter’s orbit to within Jupiter’s orbit, getting temporarily
gravitationally captured by the planet in the process.

As seen in Figures 2.3.3(b) and (c), one can see how closely the orbit
of comet Oterma follows the plots of invariant manifolds related to L1

and L2 in the position space of the rotating frame. Analytically, in this
preferred sun-Jupiter rotating frame, the equations of motion of the comet
are time-independent. The system of equations have an integral of motion
and equilibrium points which allow us to bring in all the tools of dynamical
system theory.

Gravitational Potential. The gravitational potential which the parti-
cle experiences due to m1 and m2 (in normalized units) is
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2Marsden and Scheurle [1995]


