
• Reflections on/in superintegrable models
Luc Vinet (Centre des Recherches Matématiques, Université de Montréal)

The paradigm example of a quantum system whose Hamiltonian involves reflection operators is
that of the parabosonic oscillator in one dimension. Upon combining such models, one constructs
Dunkl oscillators. This talk will discuss simple systems of that type in two dimensions that ex-
hibit superintegrability. The symmetries will be seen to realize novel algebraic structures with
involutions. Their representations will also be shown to offer a simple context in which many of
the recently found -1 orthogonal polynomials occur.
(Based on joint work with V.X. Genest, M.H.E. Ismail and A. Zhedanov.)

• Accidental supersymmetry and the renormalization of co-dimension 2 branes
Matthew Williams (McMaster University)

In this talk, I’ll give a brief summary of how one-loop bulk effects renormalize both bulk and
brane effective interactions for geometries sourced by codimension-two branes. I’ll then discuss
what these results imply for a six-dimensional supergravity model which aims to capture the
features that make extra-dimensional physics attractive for understanding naturalness issues in
particle physics. I’ll also emphasize the role that brane back-reaction plays in yielding unexpected
results, and present a one-loop contribution to the 4D vacuum energy whose size is set by the KK
scale.

• Perturbations in Loop Quantum Cosmology
Edward Wilson-Ewing (Louisiana State University)

In loop quantum cosmology, the quantization procedure of loop quantum gravity is used in order
to study the role of quantum gravity effects in cosmological models when the space-time curva-
ture nears the Planck scale. After a brief review of the loop quantum cosmology of the simplest
homogeneous space-times, I will explain how linear perturbations can be studied by working on
a lattice. In this setting, it is possible to determine the loop quantum cosmology corrections to
the Mukhanov-Sasaki equation that governs the dynamics of perturbations in cosmology. I will
end by showing how these equations can be used in the matter bounce scenario to evolve the
perturbations through the bounce, and explain how the power spectra of the resulting scalar and
tensor perturbations are (i) modified by quantum gravity effects, and (ii) compatible with the
latest data from the Planck satellite.

• Phase transitions and single-particle dynamics of Hubbard models on honeycomb
lattice
Wei Wu (Université de Sherbrooke)

The Hubbard model and extended Hubbard model can be seen as the prototype models of the
single layer graphene sheet placed in high kappa environment with screened Coulomb interaction.
By using dynamical cluster approximation method, we numerically found that the Fermi liquid is
stable in the presence of short-ranged Coulomb interaction and the Fermi velocity stays invariant
as the tight-binding model value of the honeycomb lattice. As the on-site and nearest neighbor
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