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Time (N° 1) and Space (N° 2) Resolved Degree of Correlation :

“Multispeckle” Light Scattering experiments (Single Scattering)
• N°1 Far field – Several  q ( 4337 cm-1 < q < 52177 cm-1) – Time Resolved Dynamics – V ⇔ All the scattering volume  

⇔ All the speckled image
• N°2 Imaging geometry – Single q (q = 104 cm-1) – Time and Space Resolved Dynamics – V ⇔ Portion of the 

scattering volume ⇔ Portion of  the speckled image
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time t Ip(t): intensity p-th pixel at time t

Spatial Correlations and Temporal HeterogeneitySpatial Correlations and Temporal Heterogeneity
of the Slow Dynamics of a Colloidal fractal gelof the Slow Dynamics of a Colloidal fractal gel
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Average Dynamics :  

Spatially Resolved Intensity Correlation Function (N°1): Spatial Correlation of the Dynamics (N° 2): 
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ExperimentalExperimental SystemSystem
Polystyrene colloids (d = 20 nm ) suspended in a buoyancy-matching H2O/D2O (45/55 vol/vol) ⇔ φPS = 6 10-4  

+ MgCl2 ⇔ CMgCl2=10 mM ⇒ Fractal gel
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q=7355 cm-1

q=9538 cm-1

q=12393 cm-1

q=16004 cm-1

q=20656 cm-1

q=26506cm-1

q=37771 cm-1

q=42396 cm-1

q=52177 cm-1

Fit by a “compressed” exponential
g2(q,τ)-1 ∝ exp[-(τ/ τf) 3/2]
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τf ∝ q-1 ⇒ Drift motion τf t ⇒ Aging behaviour

Time Resolved Dynamics – Fluctuations Study:  
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Large fluctuations of τf

Heterogeneous dynamics
⇓
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q=20656 cm-1 ⇔ 3 µm
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4337 cm-1 < q < 52177 cm-1 

τmax∝ τfStatistics treatment
Time and Space Resolved Dynamics – Local dynamics Study: 

τ < τf :
Very long-ranged correlation 
⇒ « solid-like » behavior
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ExperimentalExperimental ResultsResults
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Speckled Images
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τ > τf :
Spatial correlation decay
⇒ « fluid-like » behavior

⇓
Fluctuations max at large length scale
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