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Abstract: Abstract: 
In this talk, I discuss various quantum phases realized In this talk, I discuss various quantum phases realized 
in an one-dimensional optical lattice with spin-orbit in an one-dimensional optical lattice with spin-orbit 
coupled quantum gases. We determine the strong coupled quantum gases. We determine the strong 
coupling magnetic phase diagram by a combination of coupling magnetic phase diagram by a combination of 
exact analytic and numerical means. Smooth exact analytic and numerical means. Smooth 
evolution of the magnetic structure into the superfluid evolution of the magnetic structure into the superfluid 
phases are investigated with the density matrix phases are investigated with the density matrix 
renormalization group technique. Novel magnetic renormalization group technique. Novel magnetic 
phases are uncovered and we discuss in detail the phases are uncovered and we discuss in detail the 
phase transitions between them.phase transitions between them.
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