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The Topology and
Geometry of Soft
Matter Interfaces
The simulation and analysis of the time and spatial evolution
of soft matter presents unique computational challenges. In

the context of analysis, much chemically relevant information
is contained in the huge ensemble of atomic configurations,
the correlations those configurations may have over large

length scales, and their time evolution. Our group has a long
history of graph theory applications to chemical systems -
from spectral GT descriptors of local and global order, to

more recent work employing dynamic community detection. At
the same time, we also seek to retain higher-dimensional

information and so have recently been employing persistent
homology both in static and temporal applications to create
new frameworks for interpreting the complex organizational
patterns of soft matter systems. Ultimately we desire to unify
the geometric and temporal evolution of soft matter with the

underlying changes to energy of the system, which will be
discussed in the context of sublevelset persistent homology. 


