
 

Ye Cao 
Postdoctoral Research Associate 

Imaging and Nanoscale Characterization Group 

Center for Nanophase Materials Sciences, Oak Ridge National Laboratory 

(865) 241-4415, caoy@ornl.gov 

                                                                               

Education 

Shanghai Jiao Tong University, Shanghai, China     Materials Science and Engineering,   B.A., 2005 

Shanghai Jiao Tong University, Shanghai, China     Materials Science and Engineering,   M.A., 2008 

The Pennsylvania State University, PA, USA        Materials Science and Engineering,   Ph.D., 2014 

Adviser: Prof. Long-Qing Chen 

 

Professional Experience and Service 

2014-p           Postdoctoral Research Associate, Center for Nanophase Materials Sciences, Oak Ridge 

National Laboratory, Oak Ridge, TN. Adviser: Dr. Sergei V. Kalinin 

 

2013.06-08        Researcher, Computational Chemistry and Materials Science, Lawrence Livermore National 

Laboratory, Livermore, CA. Adviser: Dr. Patrice Turchi and Dr. Jean-Luc Fattebert 

 

2014-2015        Reviewer: Nature Communications, Acta Materialia, Journal of Materials Chemistry C, 

Applied Physics Letters, Journal of Applied Physics, AIP Advances, Ceramic International 

 

2012.11          Symposium Chair “Multi-scale Simulations of Systems Undergoing Phase-change: 

Mesoscopic View” in 2012 MRS Fall Meeting & Exhibit, Boston, MA 

 

Honors and Awards 

2013 Robert E. Newnham Award for Research Excellence, Penn State 

2013 Student Poster Award, Lawrence Livermore National Laboratory 

2012 Gold Medal on Poster Competition, 2012 MRS Fall Meeting & Exhibit, Boston, MA 

 

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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