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Theoretical study on spin current control of cold atoms
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When only the Bose atoms in a Bose-Fermi mixture system have spin-orbit
interactions, the spins of the Bose atoms form a spiral structure. Since the spin current of Fermi
atoms was expected to be generated against the background of this spin structure, an analysis of the

spin current using the nonequilibrium Green®s function revealed that the spin current of Fermi
atoms has a peak structure when the wavenumber of the laser applied to the system to create an
artificial SOC is changed. Furthermore, we explored analysis methods by machine learning and
proposed several novel methods for spin systems as a test case, which led us to a new path for mixed

systems.



( N. T. Phuc, et al.: Nature Comm. 6, 8135 (2015))
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