
superfluid transition, where flow is well established through extremely narrow constrictions, im-
penetrable to a normal liquid. To understand how the enhancement of both thermal and quantum
fluctuations affects superfluidity in the low dimensional constrictions, we have performed quan-
tum Monte Carlo simulations measuring the superfluid response of helium-4 to the linear and
rotational motion of the walls of a confining nanopore. Within the pores, the portion of the
normal liquid dragged along with the boundaries is dependent on the type of motion and the
resulting anisotropic superfluid density exhibits plateaus at low temperature. The origin of this
saturation, which is not observed in bulk quantum fluids, is uncovered by computing the spatial
distribution of superfluidity, with only the core of the nanopore exhibiting any evidence of phase
coherence. We find that the superfluid core displays scaling behavior consistent with Luttinger liq-
uid theory, providing an experimental test for the emergence of a one dimensional quantum liquid.

• Critical phenomena in higher dimensional Lovelock gravity
Nils Deppe (University of Winnipeg)

Higher dimensional theories such as string theory are motivation to explore the possibility of
higher curvature terms in the action. It is expected that if these are necessary, then their contri-
butions are only visible at small length scales. These terms make the equations of motion more
complicated, making numerical simulation more difficult, even in spherical symmetry. Results for
Einstein-Gauss-Bonnet gravity will be presented for 5 and 6 dimensions, with preliminary results
for higher dimensions.

• Beta-ensembles of random matrices: dualities, perturbations, and phase transitions
Patrick Desrosiers (Talca University, Chile and Université Laval)

Random matrices have been applied to a wide variety of topics in theoretical and mathematical
physics: quantum chaos, topological string theory, low energy QCD, topological insulators, etc.
In the last two decades, general matrix models unifying different symmetry classes of random
matrices have been developed; they are called the beta-ensembles. In this talk, I will briefly intro-
duce these ensembles, relate them to remarkable special functions in many variables (such as Jack
polynomials), and review recent advances. The presentation will focus on matrix models that are
perturbed by an external field (nonrandom matrix). By using duality properties, I will show that
in the limit where the size of the matrices tends to infinity, the variation of the strength of the
perturbation can modify drastically the statistical distribution of the eigenvalues.

• Entanglement entropy of gauge fields
William Donnelly (University of Waterloo)

It has been suggested that the entropy of black holes and other causal horizons is at least partly
(and perhaps entirely) due to entanglement of the vacuum. For scalar and spinor fields, the black
hole entropy at one loop can be interpreted as a sum of entanglement entropy and a term related
to the Wald entropy. For gauge fields, a similar interpretation is possible only at the expense of
adopting a gauge-variant expression for the Wald entropy, whose value is divergent and negative.
We show that in two dimensions, when the topological sector is treated properly, the negative
contribution disappears and is replaced by the positive entropy of the edge states. We comment
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