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Over the past decade, there has been considerable interest in the effect that nanoscale 
confinement has on the properties of glass-forming materials. The field has been driven for both 
scientific and technological reasons. Examining the properties of glass-formers confined to the 
nanoscale may provide vital information about the underlying physics of the material. With the 
emergence of nanotechnology, some glass-formers, in particular, polymeric glass-formers, will 
be used at increasingly smaller length scales. An understanding of how polymeric properties are 
impacted by nanoconfinement is essential to realize their full utilization in nanotechnology 
applications. During this presentation, I will show how confinement impacts the glass transition 
temperature and physical aging response of poly(n-methacrylate)s using fluorescence 
spectroscopy. The glass transition temperature is the temperature at which a glass-former 
exhibits a transition from its liquid state to its glassy state. Physical aging is the structural 
relaxation of polymers below the glass transition temperature that results in a time dependence of 
end-use properties of critical technological importance such as increased modulus, increased 
brittleness and reduced permeability. 

A distinctive advantage of fluorescence spectroscopy over other techniques is the ability to use 
fluorescence to monitor the glass transition temperature and physical aging response of polymers 
at interfaces within thin films. Using a unique fluorescence / multilayer technique, I will show 
that the impact of nanoconfinement on the glass transition temperature and physical aging results 
from interfacial effects. The study indicates that interfacial effects can perturb glass transition 
dynamics hundreds of nanometers away from interfaces leading to a distribution of properties. In 
addition, I will show that nanoconfinement may be used to develop glassy systems that do not 
physically age, greatly advancing the state-of-the-art. Systems that have been investigated are 
poly(ethyl methacrylate), poly(propyl methacrylate), poly(isobutyl methacrylate), and 
poly(methyl methacrylate) supported on silica.  

 


