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Transport in liquids often slows down by orders of magnitude upon cooling or compression by a few 

percent. Correspondingly, dynamic correlations display non-trivial behavior at time scales much 

larger than the microscopic scale, hence a structural arrest emerges at mesoscopic time scales. Many 

of the phenomena associated with this glassy dynamics have been rationalized within the mode-

coupling theory (MCT) of the glass transition developed by Götze and collaborators within the last 30 

years.  

In this presentation I give an introduction to what a theory of the glass transition should explain and 

how a non-trivial feed-back mechanism is encoded in the MCT yielding a scenario for slow dynamics 

which differs drastically from the critical slowing down in continuous phase transitions. Second, I will 

report on recent generalizations of the MCT from bulk to liquids confined between two planar walls. 

The presence of the walls renders the liquid intrinsically anisotropic which has to be taken into account 

both at the level of the static structure as well as for the dynamic correlation functions. The theory 

then predicts a striking multi-reentrant phenomenon of the glass transition line for a hard-sphere fluid 

as function of the packing fraction and the wall separation. We compare the theoretical predictions to 

extensive computer simulations and find semi-quantitative agreement. 
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