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Abstract    :  The interplay of quantum mechanics and many-body interactions leads 

to remarkable emergent phenomena in crystalline solids, ranging from 

intricate magnetic orders to high temperature superconductivity to 

electronic analogues of liquid crystals. The quest to discover, 

understand, and control such phases of quantum materials has led to 

extensive research on transition metal oxides. I will present an overview 

of some ongoing efforts in this field: heavy transition metal oxides with 

strong spin-orbit coupling, surfaces and interfaces of complex oxides, 

and using strain as a knob to tune electronic properties. I will also 

discuss our theoretical efforts -- ranging from the study of model 

Hamiltonians to low energy effective theories to ongoing collaborative 

efforts with experimentalists -- which are aimed at understanding the 

rich physics of these materials. 
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