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Thema:  Quantum phases in multi-component Bose gases. 

 
An ultra-cold Bose gas in an optical lattice with strong repulsive interaction is 
considered.   It is assumed that in the absence of tunneling the ground state has 
an N-fold degeneracy. We study the quantum phases at zero temperature for 
N=1,2 and in the asymptotic regime N>>1, including the transition from a Bose-
Einstein condensate to a Mott insulator. 
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