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Osci“ajcing aboujc cop|anarify In Jthe L| bOdy Prob|em

For the Newjtonian Ll—bOdy ProHem in SPaCe we Prove JLl’laJL any Zero angu|ar momentum bounded So|UJ£ion
suffers infinitely many coplanar instants, that is, times at which all Y bodies lie in the same plane. This result
generahzes a l(ﬂOWﬂ reSU|JC ]COF co”inear instanjts (gyzygiesu) in Jthe Zero angu|ar momentum P|anar 3-b0dy
problem, and extends to the d+I body problem in d-space. The proof, for d=3, starts by identifying the
cenjter—of—mass Zero conﬁgura{ion space Wl{',l'] rea| 3x3 matrices, 'H'le cop|anar conﬁgurajtions WIU’] matrices
whose determinant is zero, and the mass metric with the Frobenius (standard Euclidean) norm. et S denote
{'.l']e Signed distance from a ma{rix {'.0 H’]e hYPGFSUrFaCe O]C majl',rices lef,l'] de{erminanjt Zero. The PrOOF hlnges
on 6£ab|i3hm9 a harmonic OSCi”a.JCOF {',YPG ODE 'FOI“ S along SO|UJCi0nS. BOUndS on inJLer—body distances Jthen >/i€|d
an GXPhCiJE IOWGF bound w 'FOI" Jthe frequency O]c {.his OSCi”a.JEOC guaranteeing a degeneraﬁon wijthin every
JLime injcerval O]C |engJL|’1 T[/(J.) The non-negajcivijty O]C H}e curvature O]C orienJLed Shape SPace (fhe CIUOJLien{', O]C
conﬁgurajtion SP&CE by Jthe FOJCa{:iOH 9roup) P|ays a crucia| ro|e in 'H'le PI"OO]C.
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