
Central Force Problem: Formal Solution [mln18]
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(
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Lagrange equations (coupled 2nd order ODEs):
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Integrals of the motion (angular momentum and energy):
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mṙ2 +

`2

2mr2
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Motion in time (solution by quadrature):
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Integration constants: E, `, r0, ϑ0.

Orbital integral: eliminate t from r(t), ϑ(t) to obtain r(ϑ) or ϑ(r).√
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Orbital integral for power-law potentials V (r) = − κ

rα
: set u

.
= 1/r.
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For the cases α = 6, 4, 3, 2, 1,−1,−2,−4,−6, the orbit can be expressed in
terms of elementary functions.


