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The big data revolution is changing the world around us and driving innovation in the health-
care, logistics, telecommunications, and automotive industries. It is used in materials science to
+ discover new battery materials and structural alloys. We apply tools commonly used to analyze
big data to understand the physics controlling interfaces in metallic materials. Specifically, this
talk will examine (i) the application of machine learning to understand how atomic configura-
tions influence interface properties, (ii) the application of mathematical symmetries to under-

~ stand how crystallographic character influences interface properties, and (iii) the application of
genomic analysis tools to connect atomic configurations with the crystallographic character of
interfaces. Together, these advances help us to understand the physics of what interfaces give
us enhanced properties, such that we can design next-generation metallic materials that are
stronger, lighter, more corrosion resistant, and damage tolerant.

Eric R. Homer is an associate professor in the Department of Mechanical Engineering at

Brigham Young University. His research centers on the use of atomistic and mesoscale simula-

tion techniques combined with machine learning and other data analysis techniques to exam-

ine structure-property relationships, microstructure evolution, and the mechanical behavior of
interfaces in polycrystalline metals. He holds B.S. and M.S. degrees in Mechanical Engineering 1
from Brigham Young University and a Ph.D. in Materials Science & Engineering from the Massa-
chusetts Institute of Technology.



