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Real, not perfect hard spheres

Hsiao & Pradeep. Current Opinion in Colloid & 
Interface Science (2019)

Coatings

Yin et al. Soft Matter (2009)

Food powders

Burgain et al. Progress in Surface Science (2017)



ϕ = 0.52 for both vials

Particle roughness and shear thickening
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Confocal rheometer for dynamical measurements

Gurnon & Wagner, 
JFM (2015)

φ = 0.52
2aeff = 1.82 µm ± 5%
Solvent: Squalene 
Type: Slightly rough PHSA-PMMA
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First view of contact networks in colloidal suspensions
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Predicting shear thickening power for colloids

10-2 10-1 10010-2

10-1

100

Δφ/φJ

β 

DST

CST

Guy et al. PRL (2015)

Hsiao et al. PRL (2017)

Royer et al. PRL (2016)

Cwalina et al. JOR (2014)

Hsu et al. PNAS (2019)

Lootens et al. PRL (2005)

Seto et al. PNAS (2015)

Singh et al. PRL (2020)

Singh et al. JOR (2020)

Jamali et al. PRL (2019)

Simulations

Experiments

DiluteConcentrated

Viscosity

Stress

β

Pradeep, Jamali & Hsiao et al., Physical Review Letters (2021)



Enhanced viscoelasticity of rough colloids
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Mechanism for high frequency modulus

Inter-asperity interactions enhance lubrication interactions between rough colloids
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Glassy plateau modulus: Dynamic localization theory

Schweizer & Saltzmann, J Chem Phys (2003)
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Creep and recovery of rough colloids
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Interlocking between particles reduces creep compliance and increases memory
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Planned experiments with the Vermant group
1) High frequency linear rheology of rough colloids
Q: Can we decouple lubrication from electrostatics in high-frequency response?
Piezo shear rheometer (0.001 to 2000 Hz), dense suspensions of PHSA-PMMA and silica 
raspberry colloids with similar sizes, jamming distances

2) Depletion gel log rolling with rough colloids
Q: Do tangential friction lead to different microstructures at low shear rates?
Confocal counter-rotating shearing device, depletion gels of PHSA-PMMA rough colloids
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