
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

 

Abstract:  
Despite ever-improving computing efficiency, energy use by information technology 
applications such as artificial intelligence is growing rapidly. In order to address this energy 
challenge and develop the next generation of microelectronics, a rethinking of how 
computing is performed is needed. One pathway towards highly efficient computing is to 
introduce novel materials that can be operated at voltages much lower than those in use 
today. In this context, ferroelectric oxides are one family of materials of interest. A 
ferroelectric material exhibits a spontaneous electrical polarization which can be reversed 
in direction by applying an electric field, thus the two polarization directions encode two 
states and can be applied in logic and memory devices. In this talk, I will discuss how theory 
combined with computer modeling of the quantum mechanical properties of materials can 
be used to understand key properties of ferroelectric oxides, such as the amount of energy 
  needed to reverse the polarization (the ‘switching energy’). In particular, I will present 
some of my research group’s recent work on the switching energy and atomic-scale 
mechanism of polarization reversal in a family of layered perovskite oxide ferroelectrics. I 
also will discuss how novel functionalities can arise when ferroelectricity is combined with 
other ordered states (such as magnetism) in materials, and comment on future open 
research questions in this field. 

 
 

 PHYSICS COLLOQUIUM: 
Ferroelectric oxides: from fundamental physics to 

next-generation electronics 

About The Speaker: 
Beth Nowadnick is an assistant professor in the Department of Materials Science and 
Engineering at University of California, Merced. Her research group uses a combination of 
group theoretic symmetry analysis, density functional theory, and microscopic models to 
understand and predict the properties of complex oxide materials. Prior to joining UC 
Merced, Beth was an assistant professor in the Department of Physics at the New Jersey 
Institute of Technology. She obtained her PhD in physics from Stanford University and was 
a postdoc at Cornell University. 

Date:  
3/24/2023 
 
Time:  
10:30 AM - 11:50 AM 
 
Location: 
GRANITE PASS 135 
 

For more information, contact : Hui Cai  
hcai6@ucmerced.edu 

Beth Nowadnick 
Associate Professor, Department of Materials Science and 

Engineering 
University of California, Merced 


