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 Titles and abstracts

- Francisco Crespo (Universidad del Bío-Bío, Concepción)

Title : Keplerian reductions through orbital elements.

Abstract : We revisit the reduction procedures of the oscillator and Kepler 
systems. As principal novelty our proposal departs from the 4-D oscillator and 
in the first step it introduces the KS-axial symmetry reduction. In the singular 
reduced space the regularised oscillator defines the 3-D Kepler flow. As a 
second step we carry out the oscillator energy reduction. The twice singular 
reduced space, as it is well known, is diffeomorphic to S2×S2 . Then, we 
explain the astrodynamical meaning of the sextuples defining the bounded orbit
space, linear combination of the angular momentum and Laplace vectors. More 
precisely, we present alternative coordinates for the orbit space of bounded 
Keplerian orbits that separate the node of the orbital plane from the argument of
perigee giving the Laplace vector in that plane. Still a third singular reduction 
of the axial symmetry defined by the third component of the angular 
momentum is carried out. For the thrice reduced space Γ0,L , H  , we propose a 
variant to the set of coordinates given by Cushman. As an application we study 
the Zeeman effect model.

- Thierry Combot (Université de Bourgogne, Dijon, France)

Title : Symplectic groups in dimension 4 and integrability

Abstract : Given a 3 degree of freedom Hamiltonian and a particular algebraic 
solution, it is possible to compute variational equations near this solution, a 6 
dimensional linear time dependant system. The system can then be reduced to a 
4 dimensional system. The Morales Ramis theorem gives necessary conditions 
for integrability on the Galois group of this system. However, no effective way 
to compute this Galois group is avalaible in dimension 4. Still it appears that 
using the symplectic structure, most of the problematic cases can be removed 



and a complete classification of symplectic Lie groups is possible. We then 
design an algorithm to detect these groups and prove non integrability of such 
systems. The approach is then applied to the three body problem near elliptic 
motion in equilateral triangle and in the restricted 3 body problem.

- Thiago Dias Oliveira Silva (Universidade Federal Rural de 
Pernambuco, Recife, Brazil).

Title : Generic finiteness of (n − 2)-dimensional Central Configurations for 
Homogeneous Potentials with Integer Exponents.

Abstract : We present a polynomial parametrization for central configurations 
of dimensions n − k. We give a criterion for the dimension of an arbitrary 
central configuration in terms of the Cayley-Menger determinant. Using the 
Jacobian Criterium from Algebraic Geometry, we prove generic finiteness with 
respect to the masses for (n − 2)-dimensional central configurations in the n-
body problem under homogeneous potentials with integer exponents.

- Davide Luigi Ferrario (Università di Milano-Bicocca, Milano, 
Italy)

Title : Central configurations and configurations space. 

Abstract : Central configurations and relative equilibria play an important role 
in the classical approach to the n - body problem. I will give an introduction 
to some topological and  analytical properties of central configurations, and of 
the configuration spaces they belong to. The focus will be on some results that 
connect (local) properties of central configurations to (global) properties of 
configuration spaces. 

- Umberto Hryniewicz (Universidade Federal de Rio de Janeiro, 
Brazil).

Title : Holomorphic curves and Celestial Mechanics 

Abstract : We would like to describe how the modern methods of symplectic 
topology such as pseudo-holomorphic curve theory, can be used to study 



celestial mechanics. Particular emphasis will be given to the planar circular 
restricted three-body problem. When the value of the Jacobi constant is high 
enough, components of the energy level covering a bounded Hill region are 
amenable to both Levi-Civitta or Moser regularization. Both schemes yield 
contact-type energy levels, allowing for the use pseudo-holomorphic curves. 
We will address a conjecture of Birkhoff asserting that the lift of a retrograde 
orbit via Levi-Civita bounds a disk-like global surface of section, and describe a
version of the Poincare-Birkhoff theorem for Reeb flows which applies in the 
presence of a Hopf link of periodic orbits. If time permits we shall describe 
general results on the existence of genus zero global surfaces of section.

- Yohanna Paulina Martinez (Universidad del Bío-Bío,  
Concepción, Chile).

Title : Phase Portrait of linear type centers of polynomial Hamiltonian systems 
with Hamiltonian function of degree 5 of the form  H (x , y )=H1(x )+H 2( y) .

Abstract : We study the phase portraits on the Poincaré disk for all the linear 
type centers of polynomial Hamiltonian systems of degree 5, with Hamiltonian 
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- Rick Moeckel (University of Minnesota, Minneapolis, USA)

Title:  Applications of McGehee Blow-up in the Three-Body Problem

Abstract:  McGehee’s method of blowing up the total collision singularity, 
introduced in the 1970’s, was a breakthrough in the study of the Newtonian n-
body problem.  In addition to providing fresh insight into the classical theory, it 
opened the door to using qualitative geometrical and topological techniques to 
prove new results.  I will give an introduction to the method and then describe a
few application in the case n=3 , some old and some new.  These include 
existence proofs for interesting periodic and chaotic motions, realization of 
syzygy sequences and results on the structure of parabolic motions.



- Agustin Moreno

Title: Algebraic torsion in higher-dimensional contact manifolds

Abstract : Using the notion of algebraic torsion due to Latschev-Wendl, we 
construct an infinite family of non-diffeomorphic 5-dimensional contact 
manifolds with order of algebraic torsion 2, but not 1. These are higher-
dimensional versions of 3-dimensional examples by Latschev-Wendl. Time 
permitting, we sketch a proof of the fact that Giroux torsion implies algebraic 1-
torsion in higher-dimensions, using a suitable notion of spinal open books. This 
was conjectured by Massot-Niederkrueger-Wendl. It follows that our examples 
are higher-dimensional instances of contact manifolds which are tight, non-
fillable but have no Giroux torsion.

- Anete Soares Cavalcanti (Universidade Federal Rural de 
Pernambuco, Recife, Brazil)

Title : An existence proof of a symmetric periodic orbit in the octahedral six-
body problem.

Abstract : The Variational Method applied to the n-body Newtonian problem 
allows to demonstrate the existence of periodic orbits, in most cases with some 
symmetry. It was exploited by the Italian school in the 90’s (Coti-Zelati, 
Degiovanni-Gianonni-Marino, Serra-Terracini). They give us new periodics 
solutions to potential which satisfy a hypothesis called strong force, which 
excludes the newtonian potential. The strong force hypothesis was introduced 
by Poincaré. In this talk we propose a variational existence proof of a 
symmetric periodic orbit in the octahedral six-body problem with equal masses.
This problem is the Newtonian 6BP with equal masses such that each two 
bodies are in one of the three axes mutually orthogonal.



- Andrea Venturelli (Université d’Avignon, France)

Title : Hyperbolic minimizing solutions in the N-body problem and the entering
cone theorem.

Abstract : In a joint work with Ezequiel Maderna, we show that for every 
noncollision normalized configuration a , for every initial configuration x0 , 
and for every positive energy value h , there exists a hyperbolic solution γ
of the N-body problem, with energy h , starting from  x0 and asymptotic to
a when the times goes to +∞ . Moreover, γ is a minimizing geodesic, for 

the Jacobi-Maupertuis metric with energy h . A fundamental tool in the proof 
of this result is the entering cone theorem. It states that for every sufficiently 
small cone around the configuration a , and for every λ>0  , if σ is a JM-
minimizers joining x0 to λ a , denoting x the point where σ enters 
definitively on the cone,  we can find a uniform upper bound on the size of x .
We will give a sketch of the proof of this result.


