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Research Synopsis 

1. Polarization and Transport in Ferroic and Ionic Materials 

Scanning probe microscopy (SPM) techniques have been applied to determine 

fundamental mechanisms of domain wall motion, conduction and 

electromechanical response in ferroic materials. These studies allow unravelling 

of the sources of conductivity, domain-wall –defect interactions, and test the 

applicability of macroscale theories on nanoscale systems. Techniques involving 

multi-frequency excitations are applied to ferroelectric thin films, ceramics and 

relaxor systems as well as battery materials. 

2. Local structure-property relations in manganites 

In-situ scanning probe microscopy is used following growth of epitaxial 

manganite thin films by pulsed laser deposition, to provide atomic-level insight 

into growth mechanisms and transport phenomena, and allowing structure-

property relations to be mapped at the unit cell level.  

3. Big and Deep data analytics for extracting physics 

SPM measurements in combination with diffraction and other modalities offer 

tremendous opportunities for learning physics, but also present challenges in 

analysis. We implement methods, taken from existing computational science 

literature, to problems in materials science to extract meaningful information from 

large datasets, bridging divide between theory and measurements. 
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