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Thin-Film Alchemy: Imprinting novel functionalities in quantum materials
by strain engineering

ABSTRACT

The quest to transform familiar materials with entirely new properties has captivated humanity for millennia.

Advances in thin-film engineering now make this vision tangible by enabling atomic-scale control of material

properties. In this talk I will show how anisotropic strain in epitaxial thin films of a Kagome antiferromagnet, Mn 3

Sn, induces out-of-plane canting of the Mn spins to generate finite scalar spin chirality and strong Berry curvature,

producing a large anomalous Hall and Nernst effects at room temperature. This strain-engineered state supports

multi-stable, non-volatile, and electrically switchable memory states — features that are absent in bulk Mn 3 Sn. I

will also describe the realization of a topological Hall effect in these thin film heterostructures emerging out of scalar

spin chiral ground state and demonstrate their electrical control.
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