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Guided by theory, unparalleled properties—those of hidden ground states—are being 
unleashed by engineering oxides at the atomic level.  This engineering includes strain 
engineering, dimensional confinement, and defect engineering.  Using these thin-film tricks, 
materials that are not ferroelectric or ferromagnetic in their unstrained state can be transmuted 
into ferroelectrics, ferromagnets, or materials that are both at the same time.  Similarly, new 
tunable dielectrics with unparalleled performance have been created.  Our studies reveal details 
about the microscopic growth mechanism of these phases, which are relevant to preparing 
multicomponent oxide heterostructures with atomic precision.  A new era for engineering 
functional oxide thin films for electronics is upon us:  oxides by design.  This work was 
performed in collaboration with the coauthors listed in the references below. 

       
Strain engineering, dimensional confinement, epitaxial stabilization, and defect engineering applied to make today’s 
best tunable dielectric even better in new (SrTiO3)n−m(BaTiO3)mSrO tunable dielectrics. 
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