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Title:  Reversibility in Glasses 
 
Abstract:  Given its "off-equilibrium" nature, the liquid to glass 
transition is by essence a kinetic phenomenon which manifests by 
large thermodynamic variations during cooling/heating cycles across 
the glass transition. Here we will review the notion of reversibility in 
glasses, and present Molecular Dynamics simulations showing that 
certain glass-forming liquids are found to exhibit minuscule 
thermodynamic changes during such cycles, and therefore define 
glassy materials that can be viewed as "thermally reversing" given 
the obtained optimal volumetric or enthalpic recovery.  

When the topology of the corresponding network structure is 
analyzed, it is found that such "optimal" liquids actually adapt under 
stress by experiencing larger bond-angle excursions indicative of a 
softening of underlying bond-bending interactions, and exhibit stress-
free (isostatic) character. Additional anomalous behaviors are also 
found. in dynamic and structural properties. Ultimately, these results 
show close connections with experiments on network glasses, and 
thermally reversing compositional windows, widely observed in 
chalcogenide, modified oxides and solid electrolyte glasses which are 
signatures of rigid but unstressed networks that form a so-called 
"intermediate phase." These findings substantiate the notion of rigidity 
in disordered molecular systems, while also revealing new implications 
for the topological engineering of glasses. 
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