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Abstract: I shall discuss two pieces of recent work from my group. First, I present a model for the 
linear viscoelasticity of a dilute suspension of active (self-propelled) particles. Notably, the model 
predicts the particles to cause a negative increment to the suspension viscosity. Through a comparison 
with experiments on suspensions of Escherichia coli, I will demonstrate that biophysical parameters 
of these microorganisms can be inferred from our model. Second, I will discuss the dynamics of an 
electrophoretic particle in an ambient shear flow. This work is motivated by several experiments 
reporting cross-streamline migration of charged particles undergoing electrophoresis in Poiseuille 
microchannel flow. Specifically, I will demonstrate that the observed migration arises from the 
interaction of the electrophoretic particle with the weak inertia of the shear. 
 

 
Bio: Aditya Khair is a Professor of Chemical Engineering at Carnegie Mellon University (CMU). He 
obtained an MEng in Chemical Engineering from Imperial College London in 2001. He received a 
Certificate of Advanced Study in Mathematics from the University of Cambridge in 2002. Later that 
year, he began a Ph.D. in Chemical Engineering at the California Institute of Technology, under the 
supervision of John Brady. In 2007 he began a postdoc in Chemical Engineering at UC Santa Barbara, 
working with Todd Squires. In 2010 he joined CMU.  His research utilizes applied mathematical 
techniques to investigate problems in fluid mechanics, rheology, colloid science, electrokinetics, and 
electrochemistry. His work has been recognized by the Metzner Early Career Award from the Society 
of Rheology; the Camille Dreyfus Teacher-Scholar Award; the NSF CAREER Award; the Charles 
Kaufmann Foundation New Investigator Research Grant; and the Frenkiel Award of the APS Division 
of Fluid Dynamics. 
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