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bummary

Two component Bose mivtures n opticall lattices
con Be used b desian Spin /2 quantura systems.

They can Be used 1o study ferro aud awtiterro magnetisw,
-fro.o%‘i.onoﬂl.ag& spin states .

Spin 4 Bosons in optical lattices have a rich phase
diagram with several insulating awd superfluid phases.

Optiu.e battices are an efficient tool for rcaclnlua
superfluidity of fermionic atoms Fermious with
repulsive interactions can provide impor tant
Insights into the origin of high temperature
Superconductivity (cuprates ).

Boson- Fermion mixtures can e used 6 study
formation of polarons and competition between
superfluidity (8(S) and charge density wave
order in 1d systems,

Fragmented condensates in magnetic microtraps
can clucidete the role of disorder for interacting systems.

A ombination of eseillativ Zu.{rup.[g potential
and time Jepculed: opti att/ces can e
ased tg create fractional guantum Holl
states of ultracold atoms




