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 Interfaces separating transition metal oxide materials of different functionalities have the potential to host novel and potentially behavior.  Understanding how to design interfaces that optimize desired properties while minimizing the potential for undesirable effects is an important research goal. In this talk I highlight the important roles of substrate-induced strain and across-interface charge transfer in controlling the properties of transition metal oxide-based superlattices. Charge transfer is controlled by the relative electronegativities of the transition metal ions while strain is controlled by the substrate. I give examples of how charge transfer and strain may lead to desirable properties including emergent Mott insulating behavior [1] and multiferroicity [2] as well as undesirable properties including antisite defects [3].  Strengths and weaknesses of calculational methods are outlined [4]. This work was performed in collaboration with Hanghui Chen and supported by DOE ER-046169 and NSF-DMR-1120296.  [1] Phys. Rev. Lett. 111, 116403 (2013) [2] Phys. Rev. B 94 165106 (2016) [3] Phys. Rev. B93, 104111 (2016). [4] Phys. Rev. B 93, 045133 (2016)   

 
 
 

Charge Transfer and lattice strain at Oxide Interfaces: emergent 
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