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Abstract:

We use a Gross-Pitaevskii equation comprising cubic, residual, and quintic
nonlinearities to examine the modulational instability (MI) of Bose-Einstein
condensates at higher densities in the presence of higher-order interaction. We
obtain an explicit time-dependent criterion for the MI and the instability domains of
the condensates. Localized nonlinear excitations are generated by suitably exciting
the MI. We find that higher-order interaction can completely change the instability
of condensates by reversing the nature of the effective two-body interactions. The
interplay between three-body interactions and higher-order interaction is shown.

Numerical simulations are performed to support our analytical predictions.

Strada Costiera, 11 - 34151 - Trieste - Italy « Tel. +39 0402240111 » Fax. +39 040224163 ¢ sci_info@ictp.it « www.ictp.it
ICTP is govermned by UNESCO, IAEA and Italy, and it is a UNESCO Category 1 Institute



