
Analysis and Feature Detection in Large Volumes of Diffuse X-ray and Neutron Scattering from Complex Materials

Achievement: Linking experimental and computational facilities across the DOE to uncover stacking faults in double-layered perovskite, Sr3(Ru1-xMnx)2O7.

Significance and Impact: Perovskites are promising materials for solid-state batteries.  Understanding the electronic properties of double-layered perovskite requires that defects in perovskite lattice be well understood.  We demonstrate how it is possible to use experimental data both from SNS and APS in combination with large libraries of HPC computational simulations of targeted stacking fault geometries to identify details of the volumetric disordering of double-layered perovskite – a critical step to understanding material properties.
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Research Details:
· Built a large library of stacking fault simulations on HPC platforms at OLCF and ALCF using SWIFT and DISCUS.
· Merged experimental and computational data into a common feature space for classification.
· Used EDEN to visualize candidate stacking faults for scrutiny of scientific community
· [bookmark: _GoBack]Publish results and data online for greater scientific commuinty
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Overview:
Diffuse scattering contains information about disorder in materials which is critical to understand function. Instrument advances move field from 2D images to 3D volumes of measured scattering, and beyond in case of parametric studies.  Advances needed in measurement to scientific knowledge. We are trying a completely novel approach for the field which can be extended to other areas, e.g. inelastic neutron scattering.
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