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RESEARCH CONTRIBUTION

During the past twelve years or so, the applicant has been investigating the nature

of nonlinear excitations in (2+1) dimensional integrable models and has contributed in a
major way to the development of the filed. The applicant for the first time has developed an
algorithmic structure to construct “dromions”, exponentially localized solutions in (2+1)
dimensions using two non parallel ghost solitons. She has also developed a method for
inducing localized solutions in a (2+1) dimensional dynamical system which does not



support ghost solitons by harnessing arbitrary functions present in the system. The algorithm
developed by the applicant has been applied to a large number of (2+1) dimensional
nonlinear systems to construct localized excitations and her results have stimulated a lot of
interest in (2+1) dimensional integrable models. “Painleve Truncation Method”, a unified
approach developed by her recently promises to explore the dynamics of both integrable and
nonintegrable models of physical interest in (2+1) dimensions. Her recent investigations on
BECs using gauge transformation approach is again considered to be an important
development in the domain of BECs where the investigations are completely dominated by
numerical approaches and other approximation methods. The concept of “Taming of Rogue
waves in BECs” and “Collisionally inhomogeneous Faraday waves” has given a new
dimension to the investigation of ultra cold atoms. Identification of the signatures of
Electromagnetically Induced Transparency (EIT) in the collision of solitons is another major
contribution to the field of cold atoms. Her recent exploits in vector BECs and Faraday
waves in collisionally inhomogeneous condensates have given a new dimension to the
investigation of ultracold atoms. Her recent investigation on producing tightly confined high
power light beams under the interplay of cubic-quintic-septimal power nonlinearities is
another interesting development in nonlinear optics.
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