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An overview of our research on the dependence of the glass transition on spatial
dimension & will be given. The introduction (i) recalls a few experimental facts
concerning this transition, (ii) sketches crucial steps to derive a microscopic theory
- the mode—coupling theory (MCT) — for an ideal dynamical glass transition, and (iii)
presents predictions of MCT. Then, MCT-results for monodisperse and binary colloidal
liquids in &=2 will be compared with those in &=3. Comparison with simulational results
and the striking similarity of the critical packing fraction ¢, with the random close
packing result supports validity of MCT in &&2. To interpolate between =2 and &3,
a colloidal liquid between two parallel plates with distance A is studied, requiring
an extension of MCT for bulk liquids. The critical packing fraction ¢.(4) shows an
oscillatory #—dependence implying multi-reentrant glass transitions. It will be shown
that these predictions are qualitatively consistent with results from computer
simulations. Finally, motivated by Biroli and Bouchaud’ s conjecture that MCT is a mean
field theory, its limit for d oo is discussed. We find three different length scales
on which the physical behavior is different. Taking this into account, we derive the
d —dependence, ¢.(d)~d2°% for the critical packing fraction which is in variance with
the result fromreplica theory. Although for d=>c° no violation of general properties

of correlators is found, I will argue why MCT may not be a mean field theory.
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