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Stabilizing Improper Ferroelectricity in Thin Films
Down to the Monolayer Limit

Scaling has long been the engine enabling economic and performance benefits for electronics. But how
thin can a ferroelectric be scaled before it loses this functionality? This has been the subject of longstanding
research and in the case of improper ferroelectrics, a major disagreement between theory and experiment.
The prime issue in thin films of improper ferroelectrics has been that they clamp to substrates that lack a
structural distortion; such clamping thwarts the needed structural distortion and thus ferroelectricity. In this
talk | will describe the use of an insulating substrate covered by a conducting electrode and followed by a
monolayer transition layer that are not improper ferroelectrics themselves, but that do possess a structural
distortion akin to that of the improper ferroelectric deposited upon them by molecule-beam epitaxy. The
result is ferroelectricity with an undiminished Curie temperature in a formula-unit-thick (0.5-unit-cell) improper
ferroelectric hexagonal LuFeOs (h-LuFeOs) film grown on a SrCo2RusO11 bottom electrode with a carefully
engineered monolayer transition layer. Our results demonstrate the absence of a critical thickness for
improper ferroelectricity and provide a methodology for creating ultrathin improper ferroelectrics by stabilizing
its primary order parameter.
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