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Numerical studies of strongly correlated bosonic systems

This talk is divided into two parts which describe work in progress. In
the first one | will review the variational ansatz of Matrix Product States
(MPS), and introduced new algorithms which can be used to simulate
1D discrete quantum systems with long-range interactions. In the
second part | will describe applications of MPS to the study of bosonic
atoms in 1D lattices with frustrated hopping. After explaining how to
physically induced frustration, | will introduce the effective Hubbard
models that rule the atom dynamics, their relation to frustrated XY spin
ladders and the new quantum phases that could be easily realized in
current experiments.
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