Two-Face of Interaction Blockade:
Anisotropic Superfluidity of Bosons in Kagome Superlattice
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Abstract Numerical simulation

We studied the generalized Bose-Hubbard model in the optical Kagome
superlattice induced by enhancing the long wavelength laser in one direction.
By using the quantum Monte Carlo simulation and the multi-component

We use the Stochastic Series Expansion to simulate this system. The total
density and the density difference between A and B, C sublattice show the
SSD and Mott insulator phases.

Landau theory, we found not only the Mott insulator and superfluid phase, Ap=p ,-(P+P)/2. B=300, L=9, U=4 and t=0.1
but also the striped solid phase with different filling factors emerge 1n this e
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The system is described by generalized Bose-Hubbard Model : I, =t L ,f
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At last, we analyze the bias of the superfluid density:
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— / Conclusion \

A = 0 The striped solid phase (SSD) emerges and the phase diagram 1s determined by
QMC and Landau theory?

1. We find a simple method to build the optical Kagome superlattice and also
SSD-n: the density in A sublattice is n, in B and C lattices is n-1; show the related extended Bose-Hubbard Model.

2.By using both quantum Monte Carlo simulation and the Landau theory, we

oot the phase diagram of both normal Kagome lattice and superlattice. In
[ =4 [ =4 the superlattice system, we found the striped solid phase with fractional
density filling factor.

Mott-n: the density 1n all sublattice 1s n
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3.By analyzing the superfluid density in x and y direction, we found distinct

i anisotropic properties of the superfluid density which underline its
Superfluid tensorial property.
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