
• Walking the Planck with a string-inflated lifevest
Cliff Burgess (McMaster University/Perimeter Institute)

This talk reviews the motivation for thinking about string inflation instead of simple models, pro-
vides a preliminary assessment of the Planck satellite’s scorecard for string-inflationary models,
and draws conclusions about what should be expected from the upcoming improved sensitivity to
primordial gravitational waves.

• Mott p-n junctions in layered materials
Maxime Charlebois (Université de Sherbrooke)

Correlated electron heterostructure became a possible alternative when thin film deposition tech-
niques achieved structures with a sharp interface transition [1]. We study here the electronic
reconstruction of doped Mott insulator p-n junctions based on a Cluster Dynamical Mean Field
Theory (CDMFT) calculation of the Hubbard model in the limit where electrostatic energy dom-
inates over the kinetic energy associated with transport across layers. The grand potential of
individual layers is first computed within CDMFT and then the electrostatic potential energy is
taken into account in the Hartree approximation. The charge reconstruction in an ensemble of
stacked planes of different nature can lead to a distribution of electron charge [2], density of states,
and optical properties that are unique to doped-Mott insulators.
[1] J. Mannhart, D. G. Schlom, Science 327, 1607 (2010)
[2] T. Oka, N. Nagaosa, PRL 95, 266403 (2005)

• Mass spectrum of heavy quarkonium hybrids
Wei Chen (University of Saskatchewan)

We have extended the calculation of the correlation functions of heavy quarkonium hybrid op-
erators with various JPC quantum numbers to include QCD condensates up to dimension six.
In contrast to previous analyses which were unable to optimize the QCD sum-rules for cer-
tain JPC , recent work has shown that inclusion of dimension six condensates stabilizes the hy-
brid sum rules and permits reliable mass predictions. In this work we have investigated the
effects of the dimension six condensates on remaining channels. After performing the QCD
sum rule analysis, we update the mass spectrum of charmonium and bottomonium hybrid states
with exotic and non-exotic quantum numbers. We identify that the negative-parity states with
JPC = (0, 1, 2)−+ , 1−− form the lightest hybrid supermultiplet while the other four positive-parity
states with JPC = 0+ −, 1+ −, 1++ , 0++ belong to a heavier hybrid supermultiplet, confirming the
supermultiplet structure found in other approaches. The hybrid with JPC = 0−− has a much
higher mass in our spectrum which may suggest a different excitation of the gluonic field from
the other channels. In agreement with previous results, we find that the JPC = 1++ charmonium
hybrid is substantially heavier than the X(3872), which seems to preclude a pure charmonium
hybrid interpretation for this state.

• Superfluidity in low dimensional quantum fluids
Adrian Del Maestro (University of Vermont)

Superfluidity or dissipation-free flow, is rooted in quantum mechanics with the wave function
of the entire fluid being described by an emergent global macroscopic phase. This breaking of
gauge symmetry can have dramatic consequences for quantum liquids at temperatures below the

2


