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The localization of a Bose-Einstein condensate in one-dimensional,
two-dimensional and three-dimensionalbichromatic optical lattices

CHEN Hai-Jun
(Electrical Engineering College ofLongdong University, Qingyang 745000, China)

Abstract: We investigate the stability of the localization of a Bose-Einstein condensate in one-dimension-
al, two-dimensional and three-dimensional bichromatic optical lattices using a time-dependent variational
approach. We derive the effective potential for the stability analysis of the system using the Gauss type
trial wave function and give the stable criteria through this effective potential. It is demonstrated that
the bichromatic optical lattice’s intensities, two-body, three-body and high-order interactions play differ-
ent roles in the stability of the system. The two-body and high-order have an important influence to the
stability but the others play a regulatory role on the stability.
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Fig. 1 Plots of the effective potential as a function of w with two—body interaction for different values of g
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Fig. 2 Plots of the effective potential as a function of w with three-body and high—order interactions
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