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ARTICLE INFO ABSTRACT

Article history: Three regular polyhedra are called nested if they have the same number of vertices n,
Received 4 September 2008 the same center and the positions of the vertices of the inner polyhedron r;, the ones of
Accepted 15 November 2008 the medium polyhedron R; and the ones of the outer polyhedron R; satisfy the relation

Available online 25 November 2008 R; = prjand R; = Rr; for some scale factorsR > p > landforalli = 1,...,n We

consider 3n masses located at the vertices of three nested regular polyhedra. We assume

I7VgFC]:0 that the masses of the inner polyhedron are equal to m, the masses of the mediurr_l one
70F15 are equal to my, and the masses of the outer one are equal to m3. We prove that if the

ratios of the masses m;, /m; and ms3/m; and the scale factors p and R satisfy two convenient
Keywords: relations, then this configuration is central for the 3n-body problem. Moreover there is
3n-body problem ) some numerical evidence that, first, fixed two values of the ratios m,/m; and ms/mj,
Spatial central configurations the 3n-body problem has a unique central configuration of this type; and second that the

Nested regular polyhedra number of nested regular polyhedra with the same number of vertices forming a central

configuration for convenient masses and sizes is arbitrary.
© 2008 Elsevier B.V. All rights reserved.

1. Introduction

The equations of motion of the N-body problem in the £-dimensional space with £ = 2, 3 are

. - -9
mq; = — Z Gmimj ————, i=1,...,N,
lq; — q;I3
=1, j# i

where q; € R is the position vector of the punctual mass m; in an inertial coordinate system and G is the gravitational
constant which can be taken equal to one by choosing conveniently the unit of time. We take the center of mass

beV: 1miq;/ Z?’: , m; of the system at the origin of RN, The configuration space of the N-body problem in R’ is defined
y

N
e={@.....q0) eR™: ) "miq;=0, q#q; fori#j

i=1

Given a set of masses my, ..., my, a configuration (qy, ..., qy) € & is central if there exists a positive constant A such
that
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