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Transition metal oxides manifest many intriguing properties, including metal-insulator 

transition, colossal magnetoresistance and high temperature superconductivity. With the 

advances in thin film growth techniques, we can now grow an artificial heterostructure of 

transition metal oxides with atomic precision. By materials design of a heterostructure, we 

can theoretically predict and experimentally realize emergent physical properties that are 

lacking in bulk constituents. In my talk, I will show you the general principles of 

materials design and demonstrate by specific examples emergent electronic [1], magnetic 

[2] and orbital properties [3,4] of transition metal oxide heterostructures. 
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Hanghui Chen earned his B.S. in physics from Peking University and received his Ph.D in 

physics from Yale University in 2012. He is now a postdoctoral fellow in the Department 

of Physics at Columbia University, working with Professor Andrew Millis. In his thesis, 

Hanghui used ab initio calculations to study emergent properties at transition metal oxide 

interfaces. His current research interests are computational design of strongly correlated 

materials in bulk and nanostructured forms, using state-of-the-art first-principles methods 

and supercomputers.  

  


