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Abstract: 
This talk will highlight a couple research projects by the soft matter and 
biophysics research group at the University of San Diego. In both 
projects, we couple a commercial rheometer with an optical microscope 
to allow simultaneous measurements of the bulk rheology with 
microscopic structure and dynamics. In the first project, we study the 
shear driven formation of aggregates and flocs in suspensions of 
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attractive micron-sized thermosensitive microgel colloidal particles. We 
find that we can use shear flow to control the shape of colloidal clusters 
which comprise the gel. Tuning the shape of these clusters allows us to 
control the stiffness of the gels. Furthermore, we find that shearing these 
colloidal gels often results in macroscopic vorticity aligned log-like flocs. 
In the second project, we measure the rheology, on both the macro and 
micro scales, of composites containing ring and linear DNA molecules. 
We find non-monotonic relationships between both the macro- and 
micro-rheological properties with the fraction of DNA in our composites. 
I will explain how we employ differential dynamic microscopy to 
measure the microrheological properties of these samples. As the 
University of San Diego is a primarily undergraduate institution, I will 
also be highlighting the research environment in labs comprised mostly 
of undergraduate students. 
 
 
Short Biography: 
Ryan McGorty is an Associate Professor at the University of San Diego in 
the Department of Physics and Biophysics. Previously, he was a 
postdoctoral fellow at the University of California, San Francisco where 
he worked on super-resolution microscopy techniques. He received his 
PhD in Physics from Harvard University where he studied how colloidal 
particles interact with liquid interfaces using digital holographic 
microscopy. His current undergraduate-driven research lab focuses on 
developing novel optical microscopy techniques to study colloidal fluids 
and gels, biopolymer solutions, and reconstituted cytoskeleton 
networks. Lab website: https://rmcgorty.github.io/ 
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