Laplace-Runge-Lenz Vector ..

Central force: F(r) = —-VV(r).

Equation of motion: p = F(r)E
T

Angular momentum: L =r X p =mr x r.

Conservation law: L = F x p+rxp=0 = L= const.
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We have used a x (b xc)=Db(a-c)—c(a-b), r-rzaa(r.r):rﬁ
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Kepler system: F(r) = — 3 = a(p x L) = g [T}

r
Laplace-Runge-Lenz vector: A = p x L — mk— = const.
r

The vector A lies in the plane of the orbit, points to the pericenter, and has
magnitude A = mre, where e is the eccentricity of the orbit.
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A-r=Arcostd =r-(pxL) —mur =L-(r x p) — mkr = (> — mxr.
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A - — assumes its maximum value for r = r,,;, (pericenter).
T

62
/m =1+ —cos? (conic section).
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