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Research Synopsis   
1. Quantum excitations at the nanoscale 

The fundamentals of energy dynamics and excitations unique to the nanoscale and quantum materials 
are discovered from atomic scale spectroscopies and transport. 

2. Atomic structure of oxide surfaces and interfaces 
Understanding and control of properties in oxide thin films and interfaces depend critically on the 
atomic structure, which we explore using scanning tunneling and non-contact force microscopies. 



 

 

3. Domain Engineering: Ferroelectrics 
Extensions of Piezoresponse Force Microscopy are used to examine switching, domain growth, and 
domain control in thin film ferroelectrics. 

4. Transport in non-metallic oxides 
The transport of electrons in thin oxide films is mapped at nanometer length scales as a function of 
temperature, applied voltage, and internal polarization in ultra high vacuum. 
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