Title: Chiral Mott Insulator of Bosonsin a Fully Frustrated Bose Hubbard Model
Date: May 03, 2012 11:30 AM
URL.: http://pirsa.org/12050036

Abstract: Recent experiments have demonstrated that it is possible to create a synthetic magnetic field for neutral atoms in optical lattices using
two-photon (Raman) processes. Motivated by exploring the interplay of such artificial magnetic fields and strong correlations for bosons, we have
studied the Bose Hubbard model in the presence of pi-flux per plaguette. Using avariety of techniques, this model is shown to support arremarkable
chiral Mott insulator phase on a 2-leg ladder. This state is a fully gapped insulator with staggered loop currents. We discuss physical insights as well
experimental signatures of such a state for cold atoms as well as for Josephson junction arrays in amagnetic field.
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Bosons and Strong Correlation Effects

Boson Hubbard Model
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Bosons and Strong Correlation Effects

Boson Hubbard Model
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Hopping of bosons Local Repulsion

Fisher, Weichman, Grinstein, Fisher (PRB 1989)

Rokhsar, Kotliar (PRB 1991): Gutzwiller win

Krauth and Trivedi (EPL 1991): QMC

Krauth, Caffarel, Bouchaud (PRB 1992} Gutzwiller win
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Sheshadri, et al (PRL 1995): Disorder effects in MF theory
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Hopping of bosons Local Repulsion

Fisher, Weichman, Grinstein, Fisher (PRB 1989)

Rokhsar, Kotliar (PRB 1991): Gutzwiller win

Krauth and Trivedi (EPL 1991): QMC

Krauth, Caffarel, Bouchaud (PRB 1992): Gutzwiller win
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Mott Transition of Bosons

Boson Hubbard Model
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Atomic Bosons in an Optical Lattice

Proposal: D. Jaksch, et al (PRL 1998)
Experiment: M. Greiner, et al (Nature 2002)
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Mott Transition in Josephson Junction Arrays

Transport measurements on Josephson junction arrays  Mooij group (EPL 1992)

Hubbard U *~ Charging energy
son hopping =~ Josephson coupling
Total charge on each 5C island is large: Map to a quantum XY model (rotors)
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Mott Transition in Josephson Junction Arrays

Mooij group (EPL 1992)
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Hubbard U ~ Charging energy
Boson hopping ~ Josephson coupling
Total charge on each SCisland is large: Map to a quantum XY model (rotors)
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Optical lattices with frustration/fluxes

Triangular array of tubes
Unconventional superfluids from
frustrated Josephson coupling

Ferromagnetc  Rhomibnc Bperal 1

J. Struck, et al (Science 2011)

M. Aidelsburger, et al (PRL 2011)
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