
 
 
Research Summary: 

The complex oxides have been fertile ground for strong correlations, giving rise to properties that range 
from high-temperature superconductivity to room temperature multiferroic behavior. In my research 
program, we explore new ways to realize and manipulate collective states in the complex oxides. Our 
approach can be broadly classified into two themes: (i) Interfaces between complex oxides  where the 
electronic and lattice degrees of freedom may ‘reconstruct’, and lead to novel collective states. (ii) 
Nanoscale confinement of complex oxides, including phase separated materials. We synthesize our 
materials in atomic layer-by-layer manner using an ozone-assisted oxide-MBE system, which I designed. 
This technique allows us to create heterostructures and superlattices with atomically sharp interfaces 
between constituent materials. We bring to bear a variety of tools that probe the states that arise in these 
structures, including transport and magnetic measurements, scattering with neutrons and x-rays, and 
scanning probes.  
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