
• Local topological order inhibits thermal stability in 2D
Olivier Landon-Cardinal (Université de Sherbrooke)

We put severe constraints on the existence of a self-correcting quantum memory made of a two-
dimensional (2D) array of particles. Such a memory would passively protect the encoded informa-
tion thanks to its dynamics at low temperature. To be robust to perturbation, candidates for such
devices encode information in topological degrees of freedom, which are impervious to local errors
on a short timescale. However, we show that, for any topologically ordered 2D local commuting
projector code, thermal excitations can accumulate and corrupt the encoded information. We
thus prove a no-go theorem, extending the known results to non-stabilizer codes.

• Phase transition in Renyi Entropy
Shunji Matsuura (McGill University)

Entanglement entropies characterize the degree of entanglement present in a given quantum state,
and in doing so probe interesting features of strongly coupled quantum systems. In this talk, we
consider entanglement Renyi entropies of conformal field theories (CFT). If the CFT possesses a
sufficiently low dimension scalar operator, the Renyi entropies will exhibit a phase transition at a
critical value of the Renyi parameter. The location of the phase transition, along with the lowest
eigenvalue of the reduced density matrix, can be computed as a function of the dimension of the
lowest dimension non-trivial scalar operator in the theory.

• The singularity problem, bouncing universes, and the CMB
Evan McDonough (McGill University)

Bouncing Cosmology provides a way to match the current state of observational cosmology, while
avoiding the Singularity Problem of Standard Big Bang cosmology. By extending time backwards
to include a slow contracting phase, we replace the big bang by a bounce; which can be mediated
using new physics, to avoid the singularity altogether. In this talk, I review attempts at con-
structing bouncing universes, and how these are affected by the latest observational limits from
PLANCK. I will come to focus on new models using galileon-like matter, and demonstrate that
a non-singular bouncing universe is in agreement with the current state of observation. We finish
with an outline for how future observation may distinguish between inflationary and bouncing
scenarios.

• Ricci flow and Yang-Mills flow in the AdS/CFT correspondence
Paul Mikula (University of Manitoba)

In its simplest form, the AdS/CFT correspondence is an equivalence between a string motivated
gravity theory in anti-deSitter (AdS) space-time and a conformal field theory (CFT) on the bound-
ary. An important feature of the AdS/CFT correspondence is that weak coupling in one theory
is equivalent to strong coupling in the other, which allows a study of the more difficult strongly
coupled case using an equivalent weakly coupled theory. Ricci flow is a parabolic system of partial
differential equations that acts on the metric of some geometry in a way mathematically similar
to the heat equation of classical physics. In a five dimensional AdS space-time, the Ricci flow
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