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The development of thin films for research and applications has undoubtedly lead to important 
discoveries that have advanced the understanding on the interesting physics at play in these 
systems. It has also resulted in an accelerated development of technological materials, 
particularly those with interesting and useful magnetic and electronic properties. To help meet 
the current and future need to understand and engineer thin film systems that can operate faster, 
more efficiently, or display novel functional properties grows, the development of transition 
metal oxides towards these aims has great potential to exceed the capabilities of current 
technology. One particularly interesting set of materials are the perovskite oxides, since within 
this “family” of materials that have different atomic compositions, but similar crystal structures, 
a wide variety of behaviors and physical properties can be observed. When applied to thin films, 
the similar crystal structures allow us to stack different materials like atomic building blocks, 
engineering systems with new properties by changing variables such as film thickness, epitaxial 
strain, and even through combining several materials in repeated layers, creating a new structure 
called a “superlattice”. Here, I will focus on how such approaches to thin films can be used to 
engineer materials with novel ferroic behaviors, including ferroelectricity, ferro- and 
antiferromagnetism, and multiferroic systems that combine these properties. 
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