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Concepts in classical interface thermodynamics have been paramount in mineralogy and metallurgy for
over a century towards understanding the growth behavior and faceting of crystalline materials. In this
talk, I will demonstrate the surprising role that these same concepts have in explaining the morphology
of 2D magnetic domains that are influenced by an emerging phenomenon called the
Dzyaloshinskii-Moriya Interaction (DMI). The DMI is responsible for topologically protected magnetic
structures including skyrmions and chiral domain walls that have drawn a great deal of attention
recently due to their potential for manipulation by spin current. The ability to measure DMI
experimentally in thin films is critical to the discovery of new materials and interfaces that can enhance
the effect for future energy-efficient devices. In this project, we use Kerr microscopy to experimentally
measure the asymmetric growth of magnetic bubbles in perpendicular thin films with strong DMI, which
has previously been described in the context of thermally activated domain wall motion. Through
calculations of equilibrium shape and interface instability via the Wulff Construction, we suggest a new
driving force for asymmetric growth that explains the formation of unusual “teardrop” shaped domains
and their resulting anomalous growth symmetry. These results explain inconsistencies in experimental
determination of the sign of DMI and allow for more accurate measurements of its value at film-level,
which is critical to rapid exploration of future, energy-efficient spintronic materials.
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