
THE UNIVERSITY OF 

AT AUSTIN 

Department of Chemical Engineering 
Institute for Computational Engineering & Sciences 
Texas Materials Institute 
Institute for Theoretical Chemistry 

Simulation, Theory and Experiments on Complex 
Fluids and Nanomanufacturing 

• Discovery & understanding of fundamental phenomena in the 
behavior of complex fluids and materials processing 
 
• Application of understanding for optimization of material  
processing, nanomanufacturing and particle transport 

Research Themes: 

Roger T. Bonnecaze 



THE UNIVERSITY OF 

AT AUSTIN 

t/


10-2 10-1 100 101 102 103 104

fl
u

x
/f

lu
x

s
s

10-5

10-4

10-3

10-2

10-1

100

Research Activities 

Complex Fluids, 
Transport 
Phenomena 

Nano- 
manufacturing 

Imprint & Immersion Lithography 

Soft Particle  
Paste Rheology 

Oxygen Scavenging Membranes 
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Ink Jet Roll-to-Roll Imprint Lithography 
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(illustration is for Case 1) 

flex substrate motion

Case 1: R2R J-FIL {top-down, UV curing}

Case 2: UPT-SSA {bottom-up, solvent evaporation}

Case 3: mPT-SSA {bottom-up, solvent evaporation}
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AT AUSTIN Tools for our Work 

• Simulation 
– MD and MD-like particle simulations 
– Monte Carlo methods 
– Continuum mechanics 

• Theory 
– Perturbation methods 
– Scaling theory 
– Fluid, solid and statistical mechanics 

• Experiments 
– Electrical resistance and magnetic resonance 

tomography 
– Confocal microscopy & microrheology 
– Rheometry 
– High-speed flow imaging 

 


