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• Marco Astorino, Universidad Adolfo Ibañez

Axisymmetric and stationary space-times in general relativity as an integrable system

The Ernst solution generating technique for axisymmetric and stationary space-times is reviewed in
the context of general relativity. Some possible generalisation of the Ernst formalism is presented when
scalar field matter is coupled to gravity or in the presence of the cosmological constant.

• Nikolaos Dimakis, Universidad Austral de Chile

Integrability of geodesic equations via local and non-local symmetries

In this talk we are going to explore how symmetries can be used in order to provide the means
of integrating a certain class of ODEs characterizing the motion of a free particle in curved space.
From Lie-point symmetries, to higher order contact transformations and even more general non-local
symmetries that can be extracted with the help of the Hamiltonian formulation of parametrization
invariant systems.

• Erdal Emsiz, Pontificia Universidad Católica de Chile

Completeness of the Bethe Ansatz for an open q-boson system with integrable boundary interactions

We will talk about a discrete integral-reflection representation of the five-parameter double affine Hecke
algebra of type C∨C at the critical level q = 1. Using this representation we endow the open finite q-
boson system with integrable boundary interactions at the lattice ends. In this talk it will be explained
how the Bethe Ansatz entails a complete basis of eigenfunctions for the commuting quantum integrals
in terms of Macdonald’s three-parameter hyperoctahedral Hall-Littlewood polynomials.

• Joaquim Gomis, Universitat de Barcelona

Non-relativistic Spinning Particle in a Newton-Cartan Background

We construct the action of a non-relativistic spinning particle moving in a general torsionless Newton-
Cartan background. The particle does not follow the geodesic equations, instead the motion is governed
by the non-relativistic analog of Papapetrou equation. The spinning particle is described in terms of
Grassmann variables. In the flat case the action is invariant under the non-relativistic analog of space-
time vector supersymmetry.
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• Olaf Lechtenfeld, Leibniz Universität Hannover

Pure Yang-Mills solutions on de Sitter space

We consider pure SU(2) Yang-Mills theory on four-dimensional de Sitter space dS4 and construct
a smooth and spatially homogeneous magnetic solution to the Yang-Mills equations. Slicing dS4 as
R × S3, via an SU(2)-equivariant ansatz we reduce the Yang-Mills equations to ordinary matrix dif-
ferential equations and further to Newtonian dynamics in a quintuple-well potential. Its local maxima
yield a Yang-Mills solution whose color-magnetic field takes a very simple explicit form. At any mo-
ment, this spatially homogeneous configuration has finite energy, but its action is also finite. Similarly,
a bounce produces a family of homogeneous finite-action electric-magnetic solutions with the same
energy. We briefly discuss also instantons and the AdS4 case.

• Claudio Muñoz, Universidad de Chile

Stability and Asymptotic stability of SG 2-solitons

In this talk we briefly discuss the stability and asymptotic stability of three different Sine-Gordon
(SG) 2-soliton solutions, with data in the energy space only. By using Bäcklund transformations, in
the spirit of Alejo-Munoz’s work [1] on mKdV, we rigorously show that 2-kinks, kink-antikink and
breathers share similar stability properties as the zero SG solution. We also present some counterex-
amples to full asymptotic stability in the energy space. This is joint work with Jose M. Palacios (U.
Chile).

[1] Dynamics of complex-valued modified KdV solitons with applications to the stability of breathers
(with M.A. Alejo), arXiv:1308.0998, Anal. and PDE. 8 (2015), no. 3, 629674.

• Enrique Reyes, Universidad de Santiago de Chile

Solución de problemas de Cauchy via factorizaciones de grupos de Lie y la jerarqúıa de Kadometsev-
Petviashvili.

Esta charla es sobre la solución del problema de Cauchy para la jerarqúıa de Kadomtsev-Petviashvili
(KP) usando factorizaciones de grupos y álgebras de Lie. Comenzaremos explicando cómo aplicar
esta técnica en el caso de sistemas hamiltonianos de dimensión finita, y posteriormente veremos cómo
adaptarla al caso de la jerarqúıa KP, un sistema hamiltoniano de dimensión infinita.

Nuestro análisis del problema de Cauchy para la jerarqúıa KP es realizado en la categoŕıa de espacios
de Frölicher, y por lo tanto nuestra solución es regular: es suave con respecto al tiempo y con respecto
a la condición inicial.

• Mauricio Valenzuela, Universidad San Sebastián

Higher Spin Symmetries and Deformed Schrödinger Algebra in Conformal Mechanics

We analyze the dynamical symmetries of the two-components Schrdinger equation for the Calogero
problem potential with (or without) harmonic potential term. The first-order invariant differential op-
erators induce several invariant algebras and superalgebras. Besides the sl(2)× u(1) invariance of the
Calogero Conformal Mechanics, an osp(2|2) invariant superalgebra, realized by first-order and second-
order differential operators, is obtained. The invariant algebras with an infinite tower of generators
are given by the universal enveloping algebra of the deformed Heisenberg algebra, which is shown to
be equivalent to a deformed version of the Schrödinger algebra. This vector space also gives rise to
a higher spin (gravity) superalgebra. We furthermore prove that the pure and DFF Matrix Calogero
PDEs possess isomorphic dynamical symmetries, being related by a similarity transformation and a
redefinition of the time variable.

Talk based in the collaboration arXiv:1705.04004
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• Jan Felipe van Diejen, Universidad de Talca

Bispectrality in Quantum Integrable Particle Systems and Special Functions

Around 1985 Duistermaat and Grnbaum introduced the concept of the so-called “bispectral prob-
lem”. In this talk we discuss how the notion of bispectrality has evolved into a fundamental tool in
the study of special functions associated with quantum integrable particle models.

• Jorge Zanelli, Centro de Estudios Cient́ıficos

What are Chern-Simons forms good for?

Over the past four decades the Chern-Simons form has evolved from a freak obstruction in mathe-
matics to an important structure in theoretical physics. In fact, the presence of CS forms in physics
is more common than usually expected. They play an essential role in the fractional quantum Hall
effect, in high Tc superconductivity and in topological insulators. The CS forms signal the occurrence
of anomalies of quantum field theories, including gravitation and supergravity. Also, the Hamiltonian
action of classical mechanics and the coupling between the electromagnetic field and a point charge are
rarely mentioned examples of CS forms. As a generalization of this last example, CS forms also provide
a natural expression for the coupling between a nonabelian gauge field and an extended fundamental
object, a membrane.
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