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ABSTRACT: 
 
Free probability theory provides concepts and tools for the treatment of many random matrix 
models in the limit that the size of the matrix tends to infinity.  In particular, Gaussian random 
matrices, with independent and normal entries, are described by semicircular elements; the 
understanding of the latter is intimately connected with the combinatorics of non-crossing 
pairings.  
 
It seems that more general Gaussian random matrices, where one allows correlations between the 
entries, cannot be treated nicely within free probability theory.  However, it turns out that they fit 
well into the frame of a more general, 'operator-valued', free probability theory, and can be 
described by operator-valued semicircular elements.  For the understanding of those, the 
combinatorics of non-crossing pairings becomes even more prominent.  
 
In my talk, I will explain these connections and also point out how the understanding of 
operator-valued semicircular elements is related to solving special quadratic matrix equations 
under some positivity constraint. 
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