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Understanding the glass transition in materials 
and their out-of-equilibrium dynamics remains a 
challenge in condensed-matter physics. Over the 
last 15 years, dynamical heterogeneities (DHs) 
have been recognized as a promising and 
exciting feature to understand slow relaxation 
processes in glass-forming systems. DHs are 
characterized by fast and slow clusters of dynamically correlated particles, coexisting 
in the material, with the idea that a dynamical correlation length ― representing the 
clusters size ― would diverge when approaching the glass transition.  
Figure Left: dense colloids (~1 µm); Right: Dynamic heterogeneities with fast (red) and slow 
(blue) coexisting domains. 
 

In practice, glass transitions are observed in various systems, such as molecular 
liquids, colloids or granular materials. Among all, dense colloids are model systems 
with a glass transition at ambient temperature when increasing volume fraction. They 
display slow accessible timescales and can be probed with simple optical techniques.  
 

During this internship, we will investigate dynamic heterogeneities, and the 
associated collective effects, in soft thermosensitive colloids when approaching the 
glass transition and beyond, in the out-of-equilibrium states. In the aging regime, 
dynamic heterogeneities were rarely studied and could help to discriminate between 
theories of the glass transition. In practice, we will perform particle tracking and image 
correlation analysis to measure the dynamical spatial correlation length. We will vary 
soft repulsive interactions between colloids to select a wide variety of behavior in 
mimicking the glass transition.  
 
Programmation ImageJ: image analysis, image correlation 
Experimental Techniques: particle tracking, microrheology, dynamic light scattering, 
microscopy 

 
Condensed Matter Physics: YES                      Macroscopic Physics and Complexity: YES 
Quantum Physics: NO                                                              Theoretical Physics: Possible



 


