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Research Synopsis

1. Phase-field modeling of ionic/electronic conduction in ferroelectric oxides
Coupling of phase-field model for ferroelectric polarization and defect transport equations for ionic conduction,
dielectric breakdown of capacitors and the current-voltage characteristics in diode/rectifier devices.

2. Ferroelectric domain structure and switching characterized by Piezoresponse Force Microscopy
Electrostatic and electromechanical interactions, ferroelectric switching, flexoelectricity, dislocation pinning
and domain wall conduction in nanoscale ferroelectric perovskites (PZT, BFO, BTO etc.)

3. Solidification in binary alloy
Phase-field model for U-Zr alloy based on realistic thermodynamic and kinetic materials data to study the
phase stability, miscibility gaps and spinodal decomposition linking to CALPHAD database
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