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Modulational instability of a two-dimensional
Bose-Einstein condensate in an optical lattice through a
variational approach
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( Received 10 July 2014; revised manuscript received 21 September 2014 )

Abstract
We investigate the modulational instability of a two-dimensional Bose-Einstein condensate in a two-dimensional
optical lattice using a time-dependent variational approach. Within this framework, we derive the ordinary differential
equations for time evolution of the amplitude and phase of modulational perturbations. Analyzing these equations and

the Hamiltonian of the system, we obtain the modulational instability criterion.

Keywords: Bose-Einstein condensate, optical lattice, modulational instability, two-dimensional
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