
Motion in time on elliptic Kepler orbit [mln19]

Use orbital equation and specifications from [msl23]:
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Use the formal solution with E < 0, V (r) = −κ/r, κ = GmM from [mln18]:
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Cartesian coordinates: x = r cosϑ = (p− r)/e, y =
√
r2 − x2.

Angular coordinate: cosϑ = (p− r)/er.

Use identity: cosϑ =
1− tan2(ϑ/2)

1 + tan2(ϑ/2)
.

Parametrization: r(ψ) = a(1− e cosψ) : 0 ≤ ψ ≤ 2π.

Parametric representation for the motion in time:
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Period of motion: τ = 2π

√
ma3

κ
.

Circular limit: e = 0 ⇒ r = a = const, ϑ = ψ, t = τ
ϑ

2π
.


