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Real, not perfect hard spheres
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Particle roughness and shear thickening
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Steady shear flow curves
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Confocal rheometer for dynamical measurements
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First view of contact networks in colloidal suspensions
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Predicting shear thickening power for colloids
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Enhanced viscoelasticity of rough colloids
Strain sweep
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Mechanism for high frequency modulus
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Inter-asperity interactions enhance lubrication interactions between rough colloids



Glassy plateau modulus: Dynamic localization theory
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3Pa, 0.1 Hz
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Creep and recovery of rough colloids

Constant stress

e ¥ I v
1 04_ Rsetsat:zg Pre-shear \g:::dg Creep  Recovery
10°%
;\? 102' T T LI T LA <o\ 100_ i T ,. Smooth_
\;- 101 _n - 1 0 = ' ' &/ = Rough -
it | = ° |
107" 1 5
102 o - 2 .
— ° S -
2 Y 501 N _
10° = 0.5 N i % -
L ®
2] S .
10 | % . =
/\‘; 10"+ gl 7) g °
:—:100_5[]?;2;@@“__.1?,. [IDDIDED\D\[[D[IH] 8 -
o fe 100 =~ 0] ° ¥ mom
e R 102 10" 10° 10 102 107 109 10’
-1 0 1 2 3 . .
T Applied Stress (Pa) Applied Stress (Pa)

t(s)

Interlocking between particles reduces creep compliance and increases memory



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
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2) Depletion gel log rolling with rough colloids
Q: Do tangential friction lead to different microstructures at low shear rates?

Pantina & Furst, Phys. Rev. Lett. (2005) Vermant & Solomon, J. Phys. Condens. Matter (2005)
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