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RESEARCH

My main research interest is the physics of magnetized plasmas around compact astrophysical

objects and how it can be constrained by astrophysical observations. Specific topics include:

1. Fluid Dynamics of Accretion Flows: Waves and instabilities of inviscid shear flows and their

role in understanding the angular momentum transport in accretion disks; Linear theory

and nonlinear hydro. simulations of Rossby vortices in accretion disks. Application to star

formation and supermassive black hole formation.

2. Origin and Role of Magnetic Fields in Active Galactic Nuclei: Galactic dynamo via star-disk

collisions; MHD equilibria and formation of large scale force-free helix/jets; Magnetic fields

in galaxy clusters and IGM, implications for galaxy formation.

3. Particle Acceleration & Radiative Processes: Stochastic particle acceleration by MHD turbu-

lence; modeling of the time-dependent multiwavelength radiation from black hole accretion

disks and AGN jets by numerically solving coupled kinetic equations for MHD waves, particles

and photons; Radiative acceleration of Galactic superluminal jets.

4. Basic Plasma Physics of Astrophysical and Space Plasmas: Linear kinetic theory of micro-

instabilities of both e − p and e
± plasmas; Quasilinear theory of wave-particle resonant

interactions; Nonlinear simulations of transit-time damping, firehose, electron beam, heat

flux instabilities using Particle-in-cell and Hybrid codes.

5. Gamma Ray Bursts: Statistical, spatial and temporal analyses of burst data; Search for X-ray

flashes from nearby galaxies; High velocity neutron star model for GRBs.

6. Neutron Stars: Structure of magnetosphere and relativistic pulsar winds.
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