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This demonstrates a planar trajectory in a central field represented by a potential of the form
V(r) = ar". Motion in a central field is one of the classical problems of classical mechanics. Many
interesting phenomena are exhibited by the motion of a small mass in a central field, like
Bertrand's theorem, the fall into the center for strongly singular potentials, ....
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The Celestial Two-Body Problem

mass ratio :D 2

orbit eccentricity 0.5

(.

apoapsis length 10

C)

ENEY

apoapsis angle M
poap 9 U

animate IEIE'E

Two celestial bodies interacting gravitationally can establish a stable system in which both trace
out elliptical (or possibly circular) orbits about their mutual barycenter (center of mass),
marked with a red dot. Each orbit individually follows Kepler's three laws of planetary motion.

Kepler's first law specifies that each orbit is an ellipse with one focus at the barycenter.

According to Kepler's second law, each orbit sweeps out equal areas in equal times. Thus for an
eccentric orbit, the speed increases closer to the barycenter.
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