
Figure 1: Evolution of the Tg of 
supported PS films on a silicon 
wafer as a function of the 
thickness. 
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Dynamics of confined polymers close to the glass transition 
 

Confined polymers are of first importance in many high 
performance materials, whether composites of layered 
assemblies. Understanding and controlling their mechanical 
properties, especially when close to the glass transition, is at 
the core of efficient design. Moreover, the question of the 
dynamics of confined chains is close to Tg is a central question 
in the field of the statistical physics of polymers and more 
generally of complex fluids. Recent experiments1 have 
suggested a change of the glass transition temperature in 
different polymeric system in confined geometries (e.g. 

Supported PS films, see figure 1). 
Nevertheless, there is still a lack of consensus to understand 
the origin of these shifts in glass transition mainly due to i) 
the lack of direct mechanical measurements of the 
properties of polymer in thin film, ii) the necessity to get a 
molecular control of the interfaces. 

During this training we propose to directly measure the mechanical properties of thin films 
using a friction test between an elastic sphere and a supported thin film with controlled 
molecular interactions with the surfaces. Recently, we demonstrated that this test was a 
nanorheometer for grafted chains2 far above the Tg and we want now to characterize the 
friction closer to Tg. These experiments will be done in parallel to a more classical 
determination of the glass transition temperature based on ellipsometry measurements and to 
recent experiments on the direct dynamics of polymer chains close to a surface measured with 
neutron reflectivity experiments3. 
The candidate will have to be interested in experimental physics and during the PhD, 
exchanges with Northwestern University will be possible. 
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Keywords: soft condensed matter, polymer, statistical physics, physics 
Required knowledge: The candidate need to be a physicist and will have to like experimental 
work. 
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