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Spatial Correlations and Temporal Heterogeneity
e of the Slow Dynamics of a Colloidal fractal gel

Agnes Duri and Luca Cipelletti
Laboratoire des Colloides, Verres et Nanomatériaux (LCVN), UMR n°5587, Université Montpellier 11, 34095 Montpellier, France

Experimental System
Polystyrene colloids (d = 20 nm ) suspended in a buoyancy-matching H,O/D,O (45/55 vol/vol) < ¢pg = 6 104

+ MgCl, < Cy4c,=10 MM => Fractal gel

Experimental Set Up

“Multispeckle” Light Scattering experiments (Single Scattering)

« N°1 Far field — Several ¢ (4337 cml< g <52177 cm) — Time Resolved Dynamics — V' <> All the scattering volume
< All the speckled image

* N°2 Imaging geometry — Single g (¢ = 10* cm1) — Time and Space Resolved Dynamics — V' <> Portion of the

scattering volume < Portion of the speckled image ) ]
: Time (N° 1) and Space (N° 2) Resolved Degree of Correlation :
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Spatially Resolved Intensity Correlation Function (N°1): Spatial Correlation of the Dynamics (N° 2):
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Experimental Results

Average Dynamics :
0.7 10"
0.6 - o
s o @ =
_ ool T
= ool - 8 B Fo, ™ o
g o02f o - o, ;
S o1l 10°F " 5
0.0} &
0.1 J] ‘2 ‘ ‘3 44 ‘5 103 ‘4 101 * . S . .
10 10 10 10 10 10 10* 10° 10° 2.5x10 3.0x10
© (sec) q(cm™) t (sec) t(sec)
Fit by a “compressed” exponential 1 Drif . NP Large fluctuations of z
o g rift motion 7 t in viour
0,(9,9)-1 < exp[-(# 7) ¥/2] Teqr= t motio : 7 1= Aging behaviou

Heterogeneous dynamics
Time Resolved Dynamics — Fluctuations Study:

g=20656 cm! <> 3 um 4337 cml< ¢ < 52177 cml
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