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	Seminar abstract: 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.
	Date: May 13, 2016
	Time: 3:30 - 4:30 PM
	Location: HH 1107
	Speaker name: Vincent Sokalski
	Seminar Title: Skyrmionic Silly Putty: An energetic treatment of 2D magnetic bubble domains with chiral spin configurations
	Committee Members/Hosts: The DSN-I Seminar Series is hosted by the Device Science and Nanofabrication Initiative. DSN-I Seminars target researchers in micro and nanofabrication technologies or devices, with the goal of strengthening the user community of the new Scott Hall nanofabrication facility and other shared infrastructure.
	Seminar Notes: Seminar notes: Light snack and beverages will be served.
	Type of Seminar: [Seminar]
	Speaker bio: Professor Sokalski obtained his B.S. in Materials Science & Engineering from the University of Pittsburgh in 2007 followed by M.S. and Ph.D degrees from Carnegie Mellon University in 2009 and 2011 also in Materials Science & Engineering. During his graduate research, he studied perpendicular magnetic recording in the Data Storage Systems Center at CMU evaluating microstructural and crystallographic details of magnetic thin films to improve hard disc drive storage capacity. Following his graduate work, he spent two years as a postdoctoral fellow in the Electrical and Computer Engineering department at CMU working on spin devices for low-power memory and electronics. He joined the faculty at Carnegie Mellon University in September of 2013.


