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We propose to study colloidal gels using the data from the Advanced Colloids Experiment-Microscopy-1 (ACE-M-1)
experiments. Colloidal gels are formed from sticky micron-sized solid particles in a liquid, where over time the particles
stick together and form random clumps that eventually bridge across the entire sample chamber in tangled networks. The
ACE-M-1 data set consists of a large number of optical microscopy movies of colloidal gels. In microgravity, these gels
are long-lived, rather than collapsing under their own weight as happens in ground-based experiments. Our group has
expertise in analyzing microscope images, using particle tracking, particle image velocimetry, and differential dynamic
microscopy. The movies reveal the gels have visible thermal fluctuations that likely reveal information about their
rheological properties, local elasticity, etc. There is also some clear sense of length scales: some gels have thick
aggregated regions, while others have more tenuous gel strands and free particles. We can connect structure and
dynamics. We propose to analyze these movies to pull out this information, and to perform complementary
ground-based experiments to validate the observations. For example, the Physical Sciences Informatics (PSI) movies are
all 2D cuts through 3D samples, and we will use ground-based confocal microscopy to cross-check the samples with
some 3D data sets; to confirm inferences about 3D structure from the 2D images. A particular appealing feature of the
ACE-M-1 experiments is that they studied polydispersity (gels made of mixtures of two distinct particle types) and
polydisperse systems are a long-time interest of the Principal Investigator (PI). We will use our ground-based
experiments to study gels with higher polydispersity, which should in turn suggest new microgravity investigations in the
future. This PSI investigation will be done by the Weeks lab at Emory University; there will not be any other
collaborators.

New project for FY2022.
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