Quantum Magnetism with Lithium-7
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Hubbard model Superexchange Heisenberg model

1 Super-exchange induces spin-interactions J = t</U Anisotropic Heisenberg Model (XXZ model)
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Particle Interactions J./J,,

EREY A S e A Q """"" Q """"" Q """"" Q """" = Higher critical temperature for magnetic ordering (kg T, ~ t¢/U) :
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Magnetic field B./6J,,

L.-M. Duan, E. Demler, and M. Lukin, Phys. Rev. Lett. 91, 090402 (2003)

Experimental setup 1. Zeeman slowing & MOT 2. Sub-Doppler cooling 3. Magnetic trap & evaporation 4. Optical trap 5. Optical lattice

Design Zeeman slower Similar to Sisyphus cooling Magnetic trap Optical dipole force
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