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We have explored mathematical modeling of complex fluid phenomena,
mathematical analysis of partial differential equations and stochastic differential equations
associated to multi-scale phenomena as well as applications of nonlinear mechanics. For the
mathematical modeling, we have studied a Lagrangian variational formulation of nonequilibrium
thermodynamics, modeling of cloud cavitation and with experiments, elucidation of LCS (Lagrangian
coherent structures) for Rayleigh-Benard convection as well as a stochastic variational formulation

of single bubble dynamics. For the mathematical analysis, we have researched on the existence and
uniqueness of Navier-Stokes equations for two-phase flows, stochastic KPZ equations and modified KdV
equations. Further we have shown some applications of LCS analysis to space mission design.
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