
Orbits of the Kepler Problem [msl23]

Orbital equation:
p

r
= 1 + e cos(ϑ − ϑ0); p =

`2

mκ
, e =

√

1 +
2E`2

mκ2
, κ = GMm

(i) Hyperbolic orbit (E > 0, e > 1):
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= ã(e − 1) (perihelion)

(ii) Elliptic orbit (E < 0, e < 1):
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(iii) Parabolic orbit (E = 0, e = 1):

For E → 0+ at ` 6= 0: ã → ∞ (asymptotes become parallel)

For E → 0− at ` 6= 0: a → ∞, b → ∞, rmax → ∞, rmin → p
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(iv) Circular orbit (E = −mκ2/2`2, e = 0):

a = b = p = rmin = rmax =
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