
for spacebased detectors such as the forthcoming eLISA.

• Two dimensional quantum memories
David Poulin (Université de Sherbrooke)

I will present an overview of recent advances in our understanding of two-dimensional quantum
memories. In such memories, information is stored in the degenerate ground state of a many-
body quantum system. Under a certain set of conditions collectively known as “local topological
order”, the low energy spectrum of a many-body system is robust to local perturbations. This
has the consequence that quantum information encoded in the degenerate ground state of such
a system is stable at zero temperature. On the other hand, the existence of a macroscopic en-
ergy barrier between ground states imply that information encoded in the low energy manifold is
robust against thermal fluctuations. Here, we demonstrate that in two spacial dimensions, local
topological order prohibits the existence of an energy barrier, which shows a tradeoff between
robustness to quantum and thermal fluctuations.

• Testing AdS/QCD using diffraction and radiative B decays
Ruben Sandapen (Université de Moncton & Mount Allison University)

We show that anti-de Sitter/quantum chromodynamics (AdS/QCD) generates predictions for the
rate of diffractive ρ-meson electroproduction that are in agreement with data collected at the
Hadron Electron Ring Accelerator electron-proton collider. We also show that AdS/QCD Distri-
bution Amplitudes yield successful predictions for observables in radiative B decays.

• A tale of two metals: How strong interactions can destroy an ordinary metal
André-Marie Tremblay (Université de Sherbrooke)

Band theory is one of the great successes of standard solid state physics. The failure of band
theory became apparent in the 1940’s when it was realized that because of strong interactions,
half-filled-band materials that should have been metallic were instead insulators, so-called Mott
insulators. In this talk, I will discuss the simplest model that embodies the physics of strong
interactions, the one-band Hubbard model, and introduce Cluster Dynamical Mean-Field Theory
with Continuous-Time Quantum Monte Carlo as a method to study this problem. The result-
ing phase diagram shows that the effect of strong-interactions, or of Mott physics if you want,
extends far from half-filling. In particular, the phase diagram contains a first-order transition in
the normal state. That transition separates a pseudogap phase from a correlated metallic state.
The pseudogap does not break symmetry and does not come from precursor Cooper pairs. The
pseudogap temperature follows the so-called Widom-line of the first order transition, a concept
that I will explain. I will show that the phenomenology of the pseudogap and of superconductivity
found for strong interactions is very close to that of hole-doped high-temperature superconductors.
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