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This paper reviewed use of the elliptic-astrodynamical-coördinate mesh to study boundedkeplerian motion*. Starting from 12 degrees-of-freedom, the problem reduces to one-parameter
problem, since the keplerian orbits are ellipses (Fig. 1). Expressions for the hamiltonian and the
lagrangian were obtained. Kepler’s equation was shown to be a particular solution of the
equation of motion in this coördinate mesh. This formulation was verified by evaluating known
expressions and a few applications were presented.

motion of CM

12

neglect structures
(no rotations)

3

6

+

motion about CM

set up problem in center-of-mass frame
(neglect motion of center of mass)

angular momentum (vector quantity) conserved
(orbits lie in a plane)

elliptic-astrodynamical-coördinate formulation
(orbits are ellipses)

concept of reduced mass

1

2

When to use?

R 

m1 m 2
m1  m 2

Fig. 1. Reduction of degrees-of-freedom in two-body problem using
the elliptic-astrodynamical-coördinate formulation
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